














See and hear the facts about AIR GAGING as authoritatively 
presented in Sheffield’s new automatic sound slide films 


“If you'll fill out and mail the coupon,” says 
your Sheffield Representative, “I'll be mighty 
happy to bring these films to you. Just give me 
desk or table space— that’s the only arrange- 
ment required.” 


No extravagant claims—instead here's your 
chance to get the real low-down from experi- 
enced engineers who have learned how NOT 
to air gage it—as well as how to PRECISION- 
AIRE gage it. 


When to use a dial air gage 

When a column air gage is better 
What type is best for classification 
Which is best for use at what machine 


What gaging heads to use on what 
finish 


What gage wear life you can expect 


Get the right answers from Sheffield to these and any other questions 
you have about AIR GAGING. Send in the coupon NOW! 


DAYTON 1, OHIO, U.S.A. 


REPRESENTATIVES IN PRINCIPAL COUNTRIES: 
In Australia, the Sheffield Corporation of Australia Pty. Ltd., Melbourne 


SHEFFIELD CORPORATION 
Dayton 1, Ohio, U.S.A. 


Please have your Representative phone for a date 
to show your Air Gaging films here. We understand 
there is no obligation involved. 


Position 














“Best Wheel Ever Used," reported by a user of Norton G Bond wheels 
for cylindrical grinding, sums up the industry-wide verdict. 


“G Bond Wheels Cut Faster, with twice as many pieces per dressing,” 
says a customer reporting on a centerless grinding application. 


PROOF that 
O.D. grinding 
gets the 


“TOUCH 
of GOLD” 


with Norton 
G BOND wheeis 


... “Free cutting, excellent finish, con- 
siderably reduced grinding time.” 


. » » “Gave more than three times as 
many pieces per dressing.” 


... “Formed easily, held shape and re- 
moved .078” per plunge cut.” 


Reports like these are coming in fast from our O. D. 
grinding customers using the new Norton G Bond 
wheels — now chalking up sensational records for 
more units per dressing, per hour and per wheel. 


That’s because of the new G Bonal’s unique ability 
to hold each abrasive grain just long enough for maxi- 
mum cutting action. Wheels made with it cut cooler 

. remove material faster . . . produce a better finish 
. .. produce more pieces per dressing . . . hold shape 
longer . . . and crush-true more easily. 


Quality Control is an important reason for 
Norton superiority. From the moment that the 
abrasives, bonds and other raw materials enter 
the mile-long Norton Worcester plant until the 
completed grinding wheels are shipped, quality 
control plays an important part in their manu- 
facture. Norton Company, Worcester 6, Mass. 
Warehouse in Five Cities — Distributors in All 
Principal Cities. 


WNORTONK 


ABRASIVES 


Qlaking better products ... 
to make other products better 


W-ISTIA 











Super Measurements 


for All Departments 


The versatile Brown & Sharpe 

Electronic Amplifier provides easily taken 
uniform, precision measurements for 
production, inspection, and laboratory . . . 
with readings in .0001”" to .0O001". 

You simply “plug-in” its various measuring 
devices. Can be set-up to measure work 

in a machine, on a bench, or in special 
gaging fixtures. Allows you to specify and 
hold closer working tolerances in all 
departments. Write for Catalog describing 
applications. Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U. S. A. 

Buy through your local Distributor. 


Brown & Sharpe 





ERNEST H. ROBINSON 
RETIRES AS EDITOR OF 
NEWS SUPPLEMENT 
In announcing the resignation of Erni 
Robinson as editor of the News Supple 


Industrial Quality Control 


Vol. X SEPTEMBER, 1953 No. 2 


ment, effective July 1, 1953, it is fitting 
to review the background of this publi 
cation and to pay tribute to the excellent 
and faithful service Ernie has rendere: 
the Society in managing this important 
activity 

Since the beginning of the publication 
f Industrial Quality Control in July 
1944, the presentation of notes covering 


quality control 


meetings in all parts of 
the country has been one of the Society's 
most important activities in developin 
membership interest. However, as early 
as September 1946, Martin Brumbaugh 
then editor of IQC, recognized that the 
these notes 
i sizeable task. Antici- 


need for 


screening and editing of 
would always be 
pating the assistance in this 
area, arrangements were made to chan- 
information through Ernie 
Robinson, then chairman of the Pub 
licity Committee 
During 1946 it wa 
creasingly apparent that there was not 
sufficient space in IQC to do justice 
to both hese notes and the articles 
Furthermore, 


nel all such 


ecoOmiIngs in- 


there were strong objec 

tions to the fact that nearly two months 
would elapse between the time the news 
was sent in by the section secretary and 
reached the 
Ernie sug- 
publication be 


the time the 


magazine 
readers. Therefore, when 
gested that a separate 
established to handle the local section 
news items and that this publication 
appear on months alternate with IQC 
the Executive Committee immediately 
approved the plan With the establish- 
ment of the News Supplement it was 
natural that Ernie be asked to continue 
with this responsibility, and he accepted 
the appointment as editor on a “tempo- 
rary -basis, publishing the first issue of 
the News Supplement in June, 1947 
“Temporary” in this case turned out 
to span a period of six years. During this 
time the growth of the Society has im- 
posed an increasingly heavy burden in 
consolidating 
and editing News Supplement materia! 
Ernie has done a magnificent job of 
keeping the Supplement in step with 


the matter of gathering 


this expansion 

The Society pays tribute to Ernest H 
Robinson, who has director of 
quality control at the Chicago plant of 
Johnson & Johnson since 1933, not only 


been 


for his cooperation in undertaking and 
carrying forward this very important 
assignment during the formative years 
of the Society, but also for his willingness 
Constitution and By- 
Laws, Shewhart Medal, Nominating, and 
as chairman of the Publicity and Public 
Relations committees. He has written 
two articles appearing in IQC, “Quality 
Control Department as a_ Training 
Ground for Future Supervisory Per- 
sonnel” (Vol, VI, No. 4) and “Building 


to serve on the 


SEPTEMBER, 1953 





Jable of Contents 


ARTICLES 
Some Influences of Paper Machine Design and Operation on Variability of Paperboard 


Editorial 
Our Cover 


A Survey and Evaluation of Types of Quality Control Education 


Quality Control As a Methods Improvement Function in Automotive 


and Aircraft Parts Manufacturing 


The Use of Statistics in Food Processing 


Estimating the Standard Deviation of a Normal Population 


Quality Control in Receiving Inspection 


Some Remarks Concerning the Lot Plot Plan 


The Use of Average and Range Charts to Control Material Consumption 


DEPARTMENTS 


Annual Report of the Board of Directors 


Practical Aids 
Confidence Limits on Process Capabilities 


Bibliography 


Short Course and Conference Announcements 


Brumbaugh Award Nominations Announcement 


American Society News 

Stock List — ASQC Publications 
Classified Ads 

Consulting Services 





Industrial Quality Control is published bi-monthly by the American Society for 
as second class matter September 18, 1950, at the Post Office at 


Control, Inc. Entered 


uality 


Milwaukee, Wisconsin. Yearly subscription $3.00; non-members $6.00. Office of publication, 


161 W. Wisconsin Ave 
New York 17, N 


Milwaukee 3, Wisconsin 


Headquarters office, 70 East 45th Street 





Morale for Quality Control” (Vol. VHI, 
No. 6). In addition he has found time 
to take part in the Midwest activities as 
Vice President (1945-46), President 
(1946-47), and National Director (1947- 
19) for the Chicago Section 

These achievements represent an ex- 
emplary record of constructive service 
in which Ernie may well take pride and 
for which the Society herewith expresses 
its sincere appreciation 

SQC HELPS IN BAGGAGE 
HANDLING 

Our cover picture comes from Dale 
Lobsinger, Superintendent of Manage- 
ment Controls, United Air Lines, Inc 

United Air Lines finds that a vital 
problem of service is that related to 
accurate and efficient handling of bag 
Data 
how that the average passenger carries 


gage belonging to the customer 


12 pieces of luggage—meaning that 
daily volumes over this airline reach 
9,600 to 12,000 pieces. Because of the 
multiple handling required, the expo- 
sure to error is considerable 

X and R techniques have been used 
to gain a better understanding of 
“where,” “why,” and break- 
downs occur. In the picture, agents 
are shown 


“how” 


inspecting a cart of bags 
which is one of five selected at random 
for the particular station 

Immediately after instituting the con- 
trol chart and data sheet procedure, it 
was possible to isolate several areas of 
weakness and then to proceed with 
methods for improvement. One area 
that responded especially well was that 
in which agents were tagging to wrong 
destinations. In this instance the data 
sheets served importantly as training 
aids 
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Correspondance concerning the gen- 
eral management and operation of IQC; 
inquiries regarding advertising rates, 
contracts, and available space; and cor- 
respondence concerning news items o1 
other matters for the IQC NEWS SUP- 
PLEMENT should be addressed to 

George R. Foster, Managing Editor 
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INDUSTRIAL QUALITY CONTROL 
is published in January, March, May, 
July, September, and November, and is 
mailed to all members of the Society as 
one of the privileges of membership. 


Direct subscriptions to INDUSTRIAL 
QUALITY CONTROL are not accepted 
from individuals. However, subscrip- 
tions will be received from Libraries 
and like institutions at $6.00 per year. 
Remittances must be in United States 
funds and should be sent directly to the 
Executive Secretary of the Society 


Back issues, comprising Volumes I 
through IX are available at $8.00 per 
volume, including the Index. Individ- 
ual issues are $1.50 each. 


Correspondence concerning institu- 
tional subscriptions, requests for back 
issues, and allied matters should be 
addressed to 


Dorian Shainin, Executive Secretary. 
American Society for Quality Control 
Room 5736 
70 East 45th Street 
New York 17, N. Y 


Make checks payable to 
American Society for Quality Control 
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Neither this magazine nor any por- 
tion thereof may be copied or other- 
Swise reproduced without written} 
, permission of the copyright owner. { 
§ Permission for reproduction of § 
,certain specific portions of the con- 
tents may be given upon request, } 
‘with the understanding that due} 
4 source credit will be accorded } 
' Statements and opinions given in} 
yarticles and papers appearing in IN- { 
}DUSTRIAL QUALITY CONTROL \ 
‘are the expressions of contributors! 
jfor which the Society assumes no} 
§ responsibility. ‘ 
Editorial correspondence and re-{ 

quests ior copyright releases should § 
be addressed to 

Mason E. Wescott 
Chairman, Editorial Board 

University College, 

Rutgers University 

New Brunswick, N. J 
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Membership in the American Society 
for Quality Control is available in three 
grades through local Sections or directly 
through the Executive Secretary. An- 
nual dues for direct national member- 
ship are: for Members, $10.00; for Senior 
Members, $12.00; for Fellows, $16.00. In 
each grade, $3.00 of the annual dues are 
allocated as a subscription to INDUS- 
TRIAL QUALITY CONTROL. The 
Member grade is open to any person of 
good character who is 21 years of age 
and engaged or interested in quality 
control. Information covering higher 
grades of membership and concerning 
local Sections may be obtained from the 
Executive Secretary. 


Membership in the Society is per- 
sonal and professional, and is not open 
to corporations, companies, or other 
organizations. 


Contributions to the Society from 
corporations, companies, and others for 
the support of its activities are wel- 
comed and appreciated 
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Annual Report 
of the 


Board of Directors 


American Society for Quality Control, Ine. 


The Board of Directors of the American Society for Qual- 
ity Control, Inc., presents herewith its Annual Report cover- 
ing the fiscal year from July 1, 1952, to June 30, 1953. This 
report is intended as a brief summary of the major Society 
activities, since detailed information was published in Indus- 
trial Quality Control throughout the past year 

ANNUAL MEETING 

The Annual Meeting of the American Society for Quality 
Control, Inc., was held on Wednesday afternoon and Thursday 
evening, May 27 and 28, during the Seventh Annual Conven- 
tion at Philadelphia, Pa 

As required by the Constitution, the President, Executive 
Secretary, Treasurer and Chairman of the Editorial Board, 
on behalf of the Board of Directors, presented their annual 
reports to the Society members who attended the Wednesday 
afternoon portion of the meeting. 

At the second portion of the meeting, held on Thursday 
evening after the Annual Banquet, the Committee of Tellers 
presented its report covering the results of balloting on the 
proposed constitutional amendments and for the new officers 
The report of the Committee of Tellers is appended hereto 
as Appendix D of this report 


BOARD OF DIRECTORS MEETING 


The only meeting of the Board of Directors during the 
past year was held on Saturday afternoon, May 30, at the 
Benjamin Franklin Hotel, Philadelphia, Pa., immediately fol- 
lowing the Annual Convention. On invitation of the Presi- 
dent the incoming officers and Board members also attended 
this meeting 

The first item of business was an announcement by the 
President S. Collier, that the three proposed amendments to 
the Constitution had been approved by the Society member- 
ship. The President then went on to report on his personal 
activities. He stated that in his opinion much of the growing 
strength of the Society depended on the ability of the officers 
to put in personal appearances at the various local section 
meetings. He said that since May 1, 1952, he himself had been 
able to visit 25 sections and that the other officers had visited 
as many sections as they could. He went on further to say 
that the incoming officers were going to continue with this 
policy and that they were planning to schedule their visits 
so that a greater number of sections could be reached during 
the coming year 

The President reported and the Board approved the 
action of the Executive Committee in chartering 11 new sec- 
tions and two divisions. The divisions, which are the first 
to be chartered by the Society, are the Textile Division which 
was presented its charter during a textile conference at 
Clemson College on Aug. 22-23, 1952, and the Chemical Divi- 
sion which was presented its charter during the Princeton 
Conference on Dec. 5-6, 1952. Both of these divisions have 
been working very diligently to accomplish their aims of fur- 
thering the application of SQC in their respective fields, and 
both participated in the Annual Convention by providing 
programs for their portion of the technical sessions 
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The President reported the major items from the reports 
of the chairmen of the 33 Society committees, of which the 
report of the Examining Committee is included as Appendix 
E. The President also presented the report of the Auditing 
Committee in which several recommendations concerning ou! 
financial program were made to the Board of Directors 
Action on this report was deferred until the first Executive 
Committee meeting on Sept. 20 

The Executive Secretary, Edward Haden, the Treasurer, 
Paul Robert, and the Chairman of the Editorial Board, Mason 
Wescott, each presented his annual report. These reports 
have been extended to include the end of the fiscal year and 
are presented herewith as Appendixes A, B, and F, respec- 
tively 

The report of the Committee on Constitution and By- 
Laws was presented by its chairman, George Edwards 

Wade Weaver, Chairman of the Financial Advisory Com- 
mittee, presented this committee’s report, which is included 
herewith as Appendix C. The President announced that the 
Executive Committee had approved the three principal rec- 
ommendations in this report; namely, (1) that the profits 
accrued as a result of transfers in the investment portfolio be 
used for reinvestment purposes, (2) that the principal amount 
of the profits of the Philadelphia Convention be transferred 
to the investment account for the purchase of U. S. Treasury 
Bonds, and (3) that the ultimate aim of our investment port- 
folio should be to provide the Society with a sinking fund 
approximately equal to three times the annual budget. Dis- 
cussion on the last point brought out the opinion that while 
sound fiscal policy certainly dictated as large a sinking fund 
as possible, the achievement of the goal recommended by the 
committee would be extremely difficult. This difficulty not- 
withstanding, it was agreed that this goal was a worthwhile 
object ve 

At the request of its chairman, Wade Weaver, the report 
of the Section Representation Committee was postponed to 
the Sept. 20 Executive Committee meeting 

Paul Robert, Chairman of the newly established Section 
Management Award Committee, outlined to the Board th« 
purpose of the award and briefly described the various sec- 
tion activities on which the award would be based. He also 
announced the appointment of Robert Hofstead as Vice 
Chairman. It is planned that the other members of this com- 
mittee will be the chairmen of the following committees 
Membership, Program and Speakers, Editorial Board, Public- 
ity, and Education and Training 

At the ciose of the meeting the incoming President, 
Alfred Davis, announced that the new Executive Committee 
had decided not to reprint the Constitution and By-Laws at 
this time. He said that while the approved amendments made 
the present copies obsolete, the Executive Committee decided 
to delay the reprinting until ection is taken on some other 
changes which will be proposed this year 

Mr. Davis asked that each Board member, as the retiring 
National Director for his section, turn over his copy of the 
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Operating Handbook section chairman for next 
year. He further aske member assume the re- 


ponsibility t secretary turn over hi 


EXECUTIVE COMMITTEE MEETINGS 


eeting f the Executive Committee were 


1952 
-7, 1953 
>. 1953 


1953 


were devoted to problems involved in 
the operation of the Society and to pians re li to future 
expansion The major actions of the committee were published 


Industrial Quality Contre during the veatr 


MEMBERSHIP 


lications of 11 more sections were acct pted dur- 
Thus, the number of sections increased from 60 
tal membership from 6106 to 7430. The com- 
of the Society's membership picture is contained 
ve Secretary report (Appendix A) 


MEETINGS 

afely stated that the past growth of our Society 
continued healthy growth, can be attributed 
caliber and frequency of local section meetings 
for this is that in many cases the section meeting 
contact between our Society and our newer! 
members. Consequently, since the techniques of applying SQC 
and many times difficult, our newer members 
ave received a great deal of benefit from the fact that our 
sections devote a large portion of their meetings to papers 

which sented by our more experienced members 
In addition to section meetings, the regional conferences 
have also played an important role in our Society growth 
since they provide a means whereby larger groups of members 
can come together and benefit from the intimate contacts 
that are made. Recognizing the great importance of these 
and also realizing that their value would be 


conferences 
seriously impaired if they conflicted too much with each 
other or with the Annual Convention, the Executive Com- 
mittee approved the establishment of the Regional Con- 


ferences Committee 


‘he purpose of this committee is 


To implement the National policy in conducting re- 
gional conferences and clinics 
To coordinate the activities of the various regional 
conferences and clinics by compiling and clearing all 
scheduled dates at least one year in advance so as to 
minimize conflicts with national meetings and other 
ASQC activities 
To make this schedule of meeting dates available to 
other technical societies in order to prevent over- 
apping of sc hedules and to promote joint conferences 
To aid in the establishment of new conferences in 
areas not presently served 

». To aid in the establishment of clinics for specialized 
applications by divisions and technical committees 

6. To provide an agency for reporting these activities 
to the national Society and for evaluating and ex- 
changing information among the regions and divisions 


The third and equally important Society activity which has 
contributed so much to our growth is, of eourse, the Annual 


Convention. Only by participation in the convention can 
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our members develop an appreciation of the stature and 
broad national scope which the field of SQC has achieved. It 
is most gratifying to report that the Philadelphia Convention 
was the most successful one held to date, with a record 
number of 2567 persons attending the technical, educationa 
and exhibit sessions and with an additional 772 persons view 

ing the 44 industrial exhibits. This successful convention was 
made possible because of the excellent planning and execu- 
tion by the general and local convention committees 

The complete report of the Seventh Annual! Convention wa 

presented in the July 1953 issue of IQC 


PUBLICATIONS 


Although the complete details of the publications activities 
ire contained in the Editorial Chairman’s report (Appendix 
F), the highlights of these activities are presented here. As 
in the past, the Editorial Board this year has continued its 
splendid work in carrying out the program of making our 
publications more valuable to our members. A part of this 
program was the establishment of the Publications Office at 
Milwaukee under the direction of your Managing Editor 
During the past year the following functions have been con- 
solidated in this office as planned: (1) final processing, pub- 
lishing and distributing of Industrial Quality Control, (2 
editing and processing of the News Supplement, and (3 
soliciting and servicing IQC advertisers 

During the year the Editorial Board has established, and 
the Executive Committee has approved, two new classes of 
publications—Standards Committee Reports and General 
Publications Series. The first Standards Committee Report 
to be published was No. Al-1951, “Definitions and Symbols 
for Control Charts.” The first of the General Publications 
Series to be published was “Manual on Sampling Inspection 
by Military Standard, MIL-STD-105A.” Also under prepara- 
tion by the Program and Speakers Committee is a booklet 
entitled “Suggestions to Authors of Technical Papers” which 
is designed to assist authors in the preparation and publica- 
tion of their papers 

The Executive Committee also approved the establishment 
of Division publications. The first to appear in this category 
was the Textile Division Technical Supplement which was 
published in August 1952 


AWARDS 


At the Thursday evening portion of the Annual Meeting 
of the Society in Philadephia the following awards were pre- 
sented 
The 1952 Shewhart Medal to Professor Eugene L. Grant 
of Stanford University, Stanford, California, because of his 
outstanding contributions to the science of quality control, 
successful promotion of management of quality contro! pro- 
grams, and service to the art and to the Society. The citation 
was presented by Major General Leslie E. Simon, United 
States Army. The medalist address and the citation were 
published in the July 1953 issue of Industrial Quality Control 

The 1952 Brumbaugh Award to Messrs. Albert G. Klock 
and Charles W. Carter, co-authors of the article “Woolen 
Carding Meets Quality Control” which was published in the 
May 1952 issue of IQC 


ACKNOWLEDGMENT 


The Board of Directors wishes to express its sincere ap- 
preciation to the Executive Committee, all Society commit- 
tees, and committee chairmen, and to all section officers, for 
the splendid work done during the year. The loyal support 
and contributions of personal time and effort have been 
responsible for the development and ‘Strengthening of our 
Society, and the Board acknowledges these contributions 


with genuine thanks 


New York, N. Y For the Board of Directors: 
June 30, 1953 S. COLLIER, President 
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Appendix A: Report of the Executive Secretary 


The membership picture at the close of the 1952-53 fiscal 
year had its encouraging and disappointing aspects. Among 
the former is the fact that our membership as of June 30, 
1953 was 7430, which is the largest in our history and marks 
the first time we have exceeded seven thousand members 
It is also encouraging to note that during the vear 1952-53 we 
have received 2846 new members, which is more than we have 
ever received in any previous year of the society's history as 
shown in Exhibit A 

The membership of the Society as of June 30, 1953 was 


( omposed as follow s 


New Members Renewing Total 
Fellows 0 146 146 
Senior Members 343 1589 1932 
Members 2484 2837 5321 
Members in Training 19 12 31 


2846 4584 7430 


By comparing the above totals with those of June 30, 1952 
we come to the disappointing factors of the membership pic- 
ture. The percentage of renewals from previous fiscal years, 
after climbing from 75 percent to 81 percent between June 
30, 1949 and June 30, 1952, has dropped to 75 percent again 
Our net gain for this past year was 1321, a drop of 543 as 
compared to the year 1951-52 

It should be noted that during the fiscal year 1952-53, 86 
percent of the 1951-52 Senior members and Fellows renewed 
their memberships, as compared with 70 percent of the 
Member Grade members renewing. The comparable figures 
last year were 92 percent and 75 percent. This gives us signifi- 
cant evidence of the need for greater effort on the part of 
the various sections to do more work in keeping their mem- 


bers active 


During the 1952-53 fiscal year there were 205 transfers 
from one Section to another. Some of the large numbers of 
transfers in one group were 32 from the Boston Section to the 
new Worcester Section and 15 from the Greater Muskegon 
to the new Grand Rapids Section. The membership status 
of the various sections is shown in Exhibit B 

New Sections recognized during this year in order of thei1 
recognition are as follows 


Louisville 61 
Trenton 62 
Richmond 63 
Lincoln 64 
Kansas City 65 
Japan 66 
Salt Lake City 67 
Grand Rapids 68 
New Haver 69 


Exhibit A—Record of Membership Growth 


Members Renewal Net Gain 


1926 


Exhibit B—Membership Report as of June 30, 1953 


New England Region 


Albany 
Buzzards Bay 
Boston 
Hartford 

N. Hampshire 


SEPTEMBER, 1953 


71 
ea 


Youngstown 
Carolina: 


In accordance with the provisions of the Socieiy constitu- 
tion, since January 1, 1953, we have been accepting new 
memberships in the Society in the Member grade only 
Members qualified for the Senior grade may transfer to that 
grade at a later date with the concurrence of their respective 
Sections and the Examining Committee 

In sending out bills for renewal dues for the 1953-54 year 
we are for the first time including each member's member- 
ship card for the new fiscal year. This is to eliminate the 
delay between the time the member pays his dues and re- 
ceives his card and will also serve to reduce our work-load 
To reduce the interval between the time a new member joins 
the Society and receives his membership card, the Sections 
will continue to have a supply of these cards to issue to new 
members rather than having cards for all new members sent 
out from the National Office as was done prior to the middle 
of the 1952-53 year 

We published the Society Yearbook this year, a copy of 
which was sent to each member in good standing who re- 
quested one. We are sending one to each new member of 
the Society as he joins until our supply is exhausted 

Membership Certificates are available for $3.00 to members 
in good standing who order them 

In accordance with the directions of the Executive Com- 
mittee each new Section as it is admitted to the Society will 
receive a Section Charter. All present Sections will also re- 
ceive Charters 

The office of the Executive Secretary continues to act as 
an employment clearing house between members of the 
Society and industry. This operation is not always as success- 
ful as it might be, since the majority of those asking us to 
help them obtain positions are relatively inexperienced in the 
field and most of the positions available of which we have 
been notified are in the middle or upper ranks of quality 
control personnel 

As of December 1952 the staff of the Executive Secretary's 
office was expanded from two to three people, and during 
June 1953 a new and larger office was obtained to house this 
staff and its necessary equipment. These moves have been 
made to enable your Executive Secretary to execute better 
his obligations to the members of our Society 

In retiring from office in this Society, I extend my sincerest 
thanks to the officers and members who have given me such 
valued assistance over the years. I am particularly grateful to 
Mr. Julian Herz who has served so well an Manager of our 
Society headquarters office in New York 


Respectfully submitted, 


EDWARD B. HADEN 
Executive Secretary 
New York, N.Y 
July 10, 1953 


Members Rec'd 

for following 
Gain New Members Fiscal Year 
1926 


1058 3 

1489 ‘ 58 
1422 167 
2669 207 
2846 146 


record One provisionally accepted 


Membership Membership 


June 30, 1952 June 30, 1953 


Fellows Sr. Members Members Total 


16 64 
2 50 

40 

36 153 
5 14 





Exhibit B—Membership Report as of June 30, 1953 (Concl.) 
Membership Membership 
June 30. 1952 June 30, 1953 
New England Region (Cont.) Total sr. Members Members 
Rhode Island 35 2 , 
So. Conr as 
W. Massachu 61 
Worchester 


Middle Atlantic Region 


\ town-Bethleher 


Baltimore 


Northern Kegion 


Central Region 


Pittsburgl 
Tennessee 


I ed 


Midwest Region 


entral I 
hicags 

Dallas-Ft 
Denver 

Evar 


2030 


Western Region 


Japar 

Los Angeles 
Mexico City 
Salt Lake City 
San Francisco 
San Diego 
Seattle 


Tota 


Mempbers-at-Large 
Members-in-Training 
532 7430 


GRAND TOTALS 1932 
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Appendix B: Report of the Treasurer 

Herewith are the Balance Sheet of the Society as of June 
30, 1953, (Exhibit C), the Statement of Cash Receipts and 
Disbursements for the fiscal year ended June 30, 1953 (Exhibit 
D), and the Record of the Marketable Securities held by the 
Society as of June 30, 1953 (Exhibit E) 


Endicott, N. Y PAUL A. ROBERT 


June 30, 1953 Treasurer 


Exhibit C—Balance Sheet as of June 30, 1953 
ASSETS 


Cash 
Current funds 
Demand deposit 
On hand for deposit 


Time deposits—general 
Time deposit—Convention reserve fund 


Petty cash funds 
Special funds 
Demand deposits 
Textile Division Fund 
Chemical Division Fund 
Investment Income Fund 


Time deposits 
Shewhart Medal Fund 
Brumbaugh Award Fund ~ 3¢ 3,041.52 $40,259.94 


Marketable securities (at cost) 
United States Treasury Bonds ‘market value $7,674.00) S$ 7,884.06 
Other marketable securities (market value $36,710.00) 37,545.59 45,429.65 


Accounts receivable 
From sales of advertising, magazine reprints, conference 
papers, technicai literature, etc $ 1,422.33 
Advances to 1954 and 1955 Convention Committees 1,100.00 


Inventories—at nominal amounts 
Back issues of Industrial Quality Control, conference 
papers and other technical literature 
Stationery and supplies 
1.06 


Office furniture and equipment at nominal amount 
$88,214.92 


LIABILITIES AND SURPLUS 
$ 308 85 


Accounts payable 
Pay roll taxes and taxes withheld from employees 820.12 
Deferred income 

Membership dues paid in advance $ 917.00 

Estimated unearned portion of library subscriptions 1,466.00 > 383.00 


Reserves 
For Shewhart Medal Fund $ 755.19 
For Brumbaugh Fund $ 1,815.20 2,570.39 
82,132.56 


Surplus 
$88,214.92 


Exhibit D—Statement of Cash Receipts and Disbursements, Year Ended June 30, 1953 
CURRENT FUNDS 


Receipts 
Membership dues 
Members in training $ 109.50 
Regular members 29,417.50 
Senior members 15,250.00 
Fellows 1,720.00 
Overpayments. less refunds 75.75 


Publications 
Advertising 
Library subscriptions 3.331.4 
2,002.3 


Sales of back issues 
Sales of reprints 436.56 $27,133.70 


$21,362.¢ 


Less cost of reprints 321.30 26,812.40 
Sales of pins and insignia 989.73 
Less cost of pins and insignia 374.17 615.56 
Interest received on bank deposit 
Annual Society Conventions 947 66 

For year ended June 30, 1953 $14.131 

For year ended June 30, 1952 68.: $14,199.38 

Less expenses for year ended June 30, 1952 paid after closing 243.22 
$13,956.16 


Refund by 1953 Committee 1,000.00 14,956.16 


Income and social security taxes withheld from employees 
Less payments to Collector of Internal Revenue $ 173.26 
Refund of social security taxes paid 278 61 451 87 
Miscellaneous income 27.74 


TOTAL $90,384 14 
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Exhibit D—Statement of Cash Receipts and Disbursements, Year Ended June 30, 1953 (Cont.) 


CURRENT FUNDS (Concl.) 


Disbursements 
Publicat 


r technical 


rOTAI 


EXCESS OF CASH RECE 
ne wm. 195°? 


CASH 
om ft 


( 
ash 


DISBI 
nel 


RSEMENTS 


IN 
ut J 


Textile Division Fund 


Receipts 
Membership dues 
Sales of technical 
Less « t of liter 


terature 


18,198.54 
1,415.00 


5,500.00 
1,397.00 
2,198.28 
1,392.63 
808 50 
794.59 
30.00 
2 


9.889.20 


1.099. 70 
1.188 00 
995.51 


$ 183.84 
5 27.61 
1,500.00 

126.25 

S 600.60 


72.00 28 60 


66.1 


IPTS 


SPECIAL FUNPS 


339.16 
4.00 


INDUSTRIAL QUALITY 


$39,998 34 


$94,001 32 


S$ 35.617.18 
10,584.35 


$36,967.17 


CONTROL 





Exhibit D—Statement of Cash Receipts and Disbursemen ts, Year Ended June 30, 1953 (Concl.) 
SPECIAL FUNDS (Concl.) 


Chemical Division Fund 
Receipt 
Membership du : 193.00 
Disbursement 
Office Ip} 


on deposit a 


Shewhart Medal Fund 
Receipts 
Contribution vy Vé ous i . 146.00 
Interest < \ | ! deposit 10 


certificate 
CASH RE 


’ 


CEIPTS IN EXCESS OF CASH DISBURSMENTS 


le} t June 30. 1952 


Brumbaugh Award Fund 
Receipt 

t ! yY Various ection 

received on bank deposit 


Disbursements 


Cash award to Albert G. Klock 0.00 
Cash award to Charles W. Carter 0.00 100 


CASH RECEIPTS IN EXCESS OF CASH DISBURSMENTS 720 
Cash on deposit at June 30, 1952 1,094 


{ ) lepe t a I ) 53 R152 


Exhibit E—Marketable Securities as of June 30. 1953 


Rate and rincips Market 
Des¢ ‘ Maturity An ost Value 
UNITED STATES BONDS 


U. S. Treasury bond . 1959 $5,000.00 $ 4,973.75 S$ 4,860.00 
~ Trea r bond 9 , 1969 3,000.00 2,910.31 > 814.00 
S 7,884.06 7,674.00 

OTHER BONDS 
2,000.00 997.85 997.50 
1,000.00 5 093.75 
2,000.00 963.5 975.00 
1,000.00 915 930.00 
2,000 00 ¢ 855.00 
1,000.00 13.: 972.50 
1,000.00 a3: 965.00 
2,000.00 2 977.50 
2 000.00 26 980.00 
2? 000.00 57.85 2? 020.00 
Pennsylvani: » 000.00 958.5 880.00 
Standard v £ 2,000.00 1 840.00 
Union Oj! Co y . ornis 3 : > 000 00 5 2? 005.00 


Tobacc 
Bethlehem Steel 
Cincinnati Gas & Electric Co 
Cleveland Electric [llumir 
Consolidated Edison Co 
Dow Chemical 
Firestone T 
Pacific Gas 


4 
7 
0 
7 
1 
7 


ise 


491.25 


Co. of New York 3 ! N 1,065.00 
mour 5 . N 92.15 650.00 
1,256.25 
alifornia Edis . 7 25.00 »4.§ 1,175.00 
Electric Pr« t : 190.00 
Railwa o “ur 5 5¢ 1.090.00 
226.25 
COMMON STOCKS 
American Telephor & Telegraph Co 70.35 535.00 
lluminating Co 7 3S 995.00 
027.50 
980.00 


5,429.65 $44,384.00 


Add 
Cash on deposit—June 30. 1952 : 246.78 
Proceeds from sales of securities 647.92 
Dividends and interest received on securities sold 680 66 
rrent funds 25,027.61 44,6025 


$44,966 


4106.04 
180.84 
58 


ASH ON DEPOSIT—-CLEVELAND TRUST COMPANY 
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Certificate of Audit 


We have examined the balance sheet of American Society 


for Quality Cont: Incorporated as of June 30, 1953 and the 


tatement of cash receipts and disbursements for the yea 
then ended and, without making a detailed audit of the trans- 
actions, have examined or tested accounting records main- 
tained by the Treasurer of the Society, and other supporting 
evidence as hereinafter outline 
Petty cash fund » reported to us by the custodians of 
the funds and cash on hand for deposit was counted by us 
Cash on deposit at June 30, 1953 was reconciled with amounts 
confirmed to us by the de positaries We traced the recorded 
ash receiots for a period of four months selected by us to 
leposits shown by bank statements on file, and examined 
incelled bar checks, invoices, and other data supporting 
wded disbursements for the same period. We satis- 
factorily accounted for the recorded cash received for mem- 
bership dues for the year ended June 30, 1953 by inspection 


records We ulso reconciled recorded 


amounts for sales of advertising and reprints for the year 
ended June 30, 1953 with amounts reported to us by the Man 
aging Editor of the Society publication 

Marketable securities, held in custody of the Deputy Treas- 
urer, were inspected by us, and we reconciled the reported 
income therefrom with the cash on deposit which was reported 
to us by Cleveland Trust Company 

Accounts receivable at June 30, 1953 are included as shown 
by unpaid invoices on file as of that date, and deferred income 
is based upon the underlying records 

In our opinion, based upon our examination as outlined 
above, the accompanying balance sheet and statement of cash 
receipts and disbursements present fairly the financial posi- 
tion of American Society for Quality Control, Incorporated 
at June 30, 1953 and the recorded cash transactions of the 
Society for the year then ended 

ERNST & ERNST 

Rochester, N. Y 
July 8, 1953 





Appendix C: Report of the Financial Advisory Committee 

Society funds invested in securities as of June 30, 1953 total 
$45,429.65. Details of this portfo together with the approxi- 
mate market value of the securities on June 30, 1953, are pub- 
ished as Exhibit E of the Treasurer's report. The investments 
produced a yield of 4.358 percent for the fiscal year just 
ended. The total amount shown above was not under invest- 
nent for the entire fiscal year due to p irchase dates 

The recent switch from our initial position of 25 percent 
bonds and 58 percent common stocks to the June 30, 1953 
position of 65 percent bonds and 19 percent common stocks 
was very favorably accomplished. A net profit was realized 
yn the common stocks sold. While these issues were held they 
produced a return of 5.420 percent. In addition, the bonds 
which replaced the common stocks were purchased at an 
iverage price of about $7.00 less than the price we would 
have had to pay if we had bought bonds at the time we bought 
stocks. This increases the yield on our investment. Further 
ince the bonds just purchased were acquired under par 
value, if they are held to maturity an additional profit of 
about $4.40 per $100 invested, will be realized 


Of the total amount invested, $801.23 stands as a “re-invest- 
ment” of a portion of the earnings on securities held. Such 
practice will be continued 

The Executive Committee has authorized the transfer of 
the principal amount of the proceeds of the Philadelphia Con- 
vention to the Investment Account for the purchase of U. S 
Treasury Bonds. After this addition to our portfolio the total 
Society funds invested in securities will approximate $60,000 
and the securities held will be, roughly, in the following dis- 
tribution 

Treasury Bonds 37° 
Corporate Bonds 37° 
Preferred Stocks 12° 
Common Stocks 14° 
The anticipated annual yield is 3.44 percent 

The Financial Advisory Committee's present objectives in- 
clude a sinking fund approximately three times the magni- 
tude of the annual Society budget 

Respectfully submitted 
IRVING W. BURR 
GEORGE D. EDWARDS 
WADE R. WEAVER, Chairman 





Appendix D: Report of the Committee of Tellers 

In accordance with Section 68b of the Constitution of the 
American Society for Quality Control, “Adoption of any 
amendment shall require a total qualified and valid vote (for 
and against it) of at least one-fourth of the corporate mem- 
bers of the Society in good standing, and at least three 
fourths of that total vote shall be in favor of adoption. In 
iddition, such adoption shall require that, with respect to 
each of at least three-fourths of the Sections, a majority of 
the ballots cast by affiliated corporate members shall be in 
favor of the amendment 


1. The number of corporate members of the Society eligible 
to vote as reported by the Executive Secretary is 7006. This 
joes not include members-in-training who have no vote. In 
order to adopt any proposed amendment it requires a qualified 
valid vote (for and against it) of at least 1752 

2. Of the total qualified votes cast, at least three-fourths 
must be in favor of adoption 


3. The votes for each section must be counted separately 
and if the majority of the vote of a section is in favor of the 
amendment, it is counted as a favorable section. For adoption 
at least three-fourths of the sections must be favorable. The 
number of sections, including members-at-large as a group 
is 67. For adoption at least 51 sections must vote favorably 
for the amendment , 

The results of the vote for the three amendments are as 
follows 


12 


Increasing Minimum Membership Requirements 


’ Sections 


Number 


Total qualified votes cast 1876 
Invalid Ballots (Not Marked) 86 


Percent 


Total Ballots Cast 1962 


FOR Adoption 1626 
AGAINST Adoption 250 


Favorable Sections 64 
Unfavorable Sections 


Result: Amendment Adopted 


2. Reorganizing Society Operations 


Total qualified votes cast 
Invalid Ballots (Not Marked) 


Total Ballots Cast 


FOR Adoption 
AGAINST Adoption 


Favorable Sections 
Unfavorable Sections 


Result: Amendment Adopted 
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Eliminating Reference to Articles of Incorporation 
Number Percent 

Total qualified votes cast 1826 
Invalid Ballots (Not Marked) 136 
Total Ballots Cast 1962 
FOR Adoption 1691 
AGAINST Adoption 135 
Favorable Sections 67 


Unfavorable Sections 0 


Result: Amendment Adopted 


The Committee of Tellers has counted all eligible ballots 
that have been submitted. A total of 1962 ballots were re- 
turned of which the following were not marked and thus 
were invalid 

President 
Vice President 
Secretary 
Treasurer 

The results of the vote for the Election of Officers are as 
follows 

1. For President 

Alfred Davis 1896 


Write in votes for 19 different canditates 42 


Having received more votes than any other eligible mem- 
ber, Mr. Alfred Davis is elected as President 


2. For Vice President 
P. A. Robert 1798 
R. S. Saddoris 1868 


J. H. Toulouse 1800 
Write in votes for 44 different candidates 59 


Having received more votes than any other eligible mem 
bers, Messrs. Robert, Saddoris and Toulouse are elected as 
Vice Presidents 


3. For Executive Secretary 


Dorian Shainin 1907 
Write in votes for 19 different candidates 25 


Having received more votes than any other eligible mem- 
ber, Mr. Dorian Shainin is elected Executive Secretary 


4. For Treasure: 


Leon Bass 1919 
Write in votes for 16 different candidates 17 


Having received more votes than any other eligible mem- 
ber, Mr. Leon Bass is elected Treasurer 
Respectfully Submitted, 
CLARENCE BURDICK 
LEONARD SEDER 
PHILLIP PROCTOR 
ERNEST ROBINSON 
AUGUST MUNDEL, Chairman 
May 28, 1953 





Appendix E: Report of Examining Committee 
Summarizing the Fellow status as of June 30, 1953, we find 


Number elected from Founding of Society 
to June 30, 1952 147 


Losses to June 30, 1953 
Resignations 
Death 
Delinquent for dues 


Gain—June 30, 1952 to June 30, 1953 


Election by invitation 16 
Election by personal 
application y 18 


Net Gain—June 30, 1952 to June 30,1953 10 


> 


Number of Fellows on June 3), 1953 157 
The action file of the Examining Committee shows the 
following 


Open personal applications 
Open invitations to file applications 


Total 


Of the 71 sections of the Society, 44 have at least one 
Fellow. Of these, ten sections have at least five Fellows. Of 
the remaining, four have four each, three have three, 11 have 
two, 16 have one, and four Fellows are members at large 
Thus, 27 sections have no Fellows. 

Breakdown by age of section may be of interest. Indicating 
the age of the section by its name appearing in the Yearbook 
we have 
Sections Members 
with no (1953 
Fellows Yearbook) 
1947 é 2: 3844 
1948 ; : 424 
1949 3 3 149 
1951 l ; 431 
1953 21 ) j 1197 


Date Sections Fellows 


Total 65 157 : 6045 
This breakdown seems consistent with sound growth 


LLOYD A. KNOWLER 

EDWIN G. OLDS 

WYATT H. LEWIS 

ROBERT S. INGLIS 

PAUL S. OLMSTEAD. Chairman 





Appendix F: Report of the Editorial Chairman 

The following report summar‘zes what are believed to be 
the important features in the experience of the o'fice of edi- 
torial chairman with respect to publication activities of the 
Society during the fiscal year 1952-53 


Professor Irving W. Burr, Acting Editorial Chairman 
During the period September 1, 1952—February 15, 1953, 
the office of the editorial chairman was located at Purdue 
University where Professor Burr served the Society as Acting 
Editorial Chairman while the regular chairman was on leave 
of absence to India. The November, January, and March 
issues of Industrial Quality Control were directed by Profes- 
sor Burr, who also carried forward the supervision of sub- 
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mitted manuscripts and maintained the normal flow of corres- 
pondence dealing with editorial management of Society pub- 
lications. 

The Society as a whole, and your editorial chairman in par- 
ticular, are deeply indebted to Professor Burr for his willing- 
ness to accept this assignment and for the faithful and able 
manner in which he discharged this service 


Editorial Chairman’s Office Now at Rutgers University 

As noted in the September 1952 issue of IQC, the editorial 
chairman’s office moved to Rutgers University officially as of 
July 1, 1952. Actual transfer took place about September 1 
and activation of the office in its new location began in early 
February 1853 when the files were returned from Purdue 
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at o2 part 
This is only a 2'2 percent in 
published in Volume VIII 
Volume VIII was published 
e July 1952 issue of Volum 


ling list 


iblished in Volume LX, 163.5 were used 
iding Classified Ads). This is about 40 per- 
The corresponding figure 

luding the May issue, 

ivailable space in the 


corresponding figure 


e used to publish 39 papers averaging about 
per paper and ranging in length from exactly 
1 little over 7 pages This is 7.4 pages and 


n Volume VIII 


ges were required for departmenta 

own here being as follows 

Bibl’ ography: 12 pages total; 

Boo« Reviews: 5.6 al: in July, September 
and January 

Managements 


the Sep- 
ember is 


actica 


May only 
Departmer 2 pag al; in September 


May only 


September and 


Scrap Box July and January only 


ASQC News: 9.5 total; in each of the 6 issues 


tmental activity in Volume IX was 


Volume VIII 


whole, depat 


' indle Annual Reports, publicity 
associated with the Sixth and Seventh Annual ASQC 
Conventions, various publicity items of a miscellaneous 
nature not conveniently allocable to the News Supple- 


ment, and editorials. Less than 10 percent of available 
n-advertising space went to convention publicity ir 
ime IX as compared with 12% percent in Volum« 
ial Report required by the Constitution 

shed each September) again required about 
f the non-advertisir pace in Volume IX 


lume VIII 


miscellaneous items (covers, mast- 
of contents, and filler material). Volume 


pages in this category 


In sum differences between V« 


umes VIII 


ised is tl decided drop in depart- 


how pages published were 


menta ivity i ‘ f crease in the total 


ume IX may 


pe ci 


Genera 
Sampling 
Management 


Technical and Semi-Technical 


A letailed ord of income ; i expense including all 
publication activities of the Soci¢ ivailable in the Treas- 


urer sport (Appendix B 
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News Supplement 
Editorial supervision of IQC’s companion publication cor 

tinued under the direction of E. H. Robinson during most of 
the 1952-53 fiscal year. However, direct editorial processing 
iad management of the Supplement was transferred to the 
Mi'waukee office with the October 1952 issue. Thus, as anti- 
cipated in this report last year, active responsibility for op 
erations connected with the News Supplement was effectively 
transferred to George Foster in our Milwaukee office during 
Vol. 6. A report covering News Supplement experience ap- 
ears as Appendix G 


Editorial ard Changes 


Under the five-year rotat ! rning ire on the 
editorial board, three more he men on the board roster 
before this plan went into effect left the board as of June 30 
1953. These are: Cecil C. Craig, Joseph M. Juran, and Leslie 
E. Simon. Replacing these men for a five-year term are 
Acheson J. Duncan, Paul S. Olmstead, and William R. Pabst 
Jr 


The Society is fortunate to have long the loyal 
and distinguished service of the men 10 retire this year 
and extends its sincere gratitude and good wishes to them 
The Society is also fortunate in attracting to its editorial 
board three such well-known and able men as join its service 
this year, and welcomes them with sincere pleasure to the 
task of helping to strengthen and Society publicatior 


activities 
Repr nts for Contributors 


The action of the Executive Committee with regard 
prints for contributors on a shared cost basis was describe: 
in this report last year. The wisdom of this action has beer 
amply justified by the experience in area during Volume 


IX 


During the year 24 orders totaling 9,200 reprints were 
handled. A little better than 38 percent of the total cost of 
these reprints was borne by ASQC. It would appear that we 
have at last found an equitable solution to the pr 
meeting the deserving needs of our contributors with respect 


to separate reprints of their papers for them 


Supple mentary ASQC Publication 


Yearbook—A 1952-53 Yearbook was published and dis- 
tributed in April. As with preceding year books of ASQC 
this one was likewise assembled and arrangements made for 
its publication through voluntary effort on the part of officers 
of the Society With ASQC at its presen ze and still grow- 
ing, this practice can no longe to 1. One of the majo 
problems to be solved i: ie forthe the publi 
cations area of Society activity 1 { g up pro 
cedures for transferring the yearbook responsibility to our 
Milwaukee office and seeking method of making at 
least the membership directory oO h book more 
flexible and current than it car he methods 


thus tar ised 


Textil Technica Supple ment—Ir August 1952 the Soc 1ety 
published the first of a contemplated series of Technical Sup- 
plements—the Textile Technical Supplement. These supple- 
ments are intended to serve the special is and interests 
of the respective Technical Divisions that have or will be 
created within ASQC. The Textile Supplement very ably 
met these requirements of the Textile Technical Division, be- 
ing available for distribution at it nference in Clemson 
S. C., August 22-23, 1952 


Distribution of this supplement was membership-wide 
within ASQC to give our Society an example of one of these 
publications Succeeding Technical Supplements, however, 
will be distributed only within the subject Division, but free 
I SQC members 
appear in IQC 


copies will be available on request 


is per advance notices that will 


and the News Supplement 
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For the present, at least, control of the editorial content of 
these supplements resides with an editorial committee of the 
respective Division concerned. The Editorial Board of ASQC 
having no active part in supervising the editorial content of 
these supplements, accepts no responsibility for them, but 
endorses their publication and encourages continuation of the 
policy of making them available to the Technical Divisions 
under the control of the respective editorial committees con 
cerned 


ASQC Standards The approved report of the Stand 
ards Committee, published in the July, 1951 issue of IQC 
has now been made into a separate publication with its own 
It stands as the No. 1 issue in the series 


special cover design 
of reports that will be submitted from time to time by the 


Standards Committee 


General Publications, No. 1 Manual on Sampling Inspection 
by Mil-Std-105A The Society has authorized the publica- 
tion of a series to be known as “General Publications.” The No 
1 issue of this series is a manual written by Professor Irving 
W. Burr at e request of a joint committee of the National 
Screw Machine Products Association and ASQC. The NSMPA 
published it first in October, 1952, and ASQC arranged for its 
re-publication under the Society banner as the No. 1 in it 


General Publications serie 


The character of thi manual vives i yood clue * sort 
of material that will be appropriate for this series is not 
however. intended that General Publications will be just a 
series of manuals, but rather that they may provide a medium 
for the publication of useful material that cannot be aecon 


modated in IQC 


The editorial board will exercise control over material pro 
posed for publication in the General Publication series. These 
publications will be issued for sale only, and will appear from 
time to time as suitable material presents itself and resources 
permit. Publication will, of course, be authorized by the 
Executive Committe: 


Expansion of 1Q¢ 


During Volume IX pressures developed that made cleat 
the necessity for further expansion of IQC. Plans were pre- 
pared and studied for several alternatives for expansion The 
ultimate nature of the size and frequency of issue of IQC 
remains to be determined, but at its Philadelphia Convention 
meeting the Executive Committee authorized an increase to 
64 pages per issue begin with the September 1953 issue 
publication to remair a bimonthly basis through at least 


Volume X 


Meanwhile a survey will be undertaken to obtain an ex- 
pression of opinion from Society membership regarding size 
and frequency of publication of IQC and other related mat- 

; 


ters on which it would be helpful to have information from 


tur readers 


Our Milwaukee Office 


Under the able and energetic management of George Fos- 
ter, the operations of the managing editor's office in Milwau- 
kee have moved rapidly forward along the lines set for 
vear ago when this off was created by the Society 
Syracuse meetings 


All of the 


been handled by this office since last September. Manuscripts 


yperations of getting out an issue have 


approved for publication are moved to Milwaukee, scheduled 
for publication on a priority basis, and used on that basis as 
nearly as space requirements will permit. Only very general, 
overall editorial surveillance is exercised in these matters 


1 


from the editorial chairman's office 


As previously noted in this report, the News Supplement 
has been handled in whole or in part by the Milwaukee office 
since October, 1952 


The responsibilities as advertising manager, carried so 
successfully by Ray Saddoris since 1948, were transferred to 
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George Foster in March, so this very key aspect of our opera- 
tions is now permanently centered in our managing editor's 


office 

During Volume IX, arrangements were made with Cuneo 
Press for direct mailing of each issue without envelopes fron 
1 mailing list kept current there by the joint cooperation of 
our Milwaukee and New York offices. This has resulted in 
a substantial decrease in mailing costs and an equally sub- 
stantial increase in the efficiency and ease of mailing opera- 


tions 


A small inventory of back issues of IQC is maintained in 
the New York office, but the bulk of back issue inventory is 
now maintained in Milwaukee. During Volume IX, the man- 
aging editor's office set up procedures for keeping a running 
check on this inventory so that as stock on particular issues 
begins to run low, arrangements can be made for reprinting 
to maintain a balanced supply of all back issues 


Procedures have been set up in the Milwaukee office for 
notifying contributors of the details of their reprint privileges 
and handling such requests as are made for this service 


The managing editor also now has in force procedures that 
make it possible to send a contributor galley proofs of his 
paper before the paper is published. Thus our contributors 
now have the opportunity of making a final check on their 
papers as they appear in galley form. This is a service our 
journal has never consistently had and has long needed 


Preparation of copy for the Index to Volume IX has beer 
handled almost exclusively by the Milw iukee office, only 
very general supervision of this work being exercised from 
the editorial chairman’s office 


Under our managing editor the Society now has a singlk 
agency devoted exclusively to formulating, integrating, and 
administering the business and operational details implied 
by Society policy with regard to publication activity. This 
office already has been, and will continue increasingly to be 
of very real assistance in helping to shape policy decisions in 
this area. The Society made a wise and timely decision in 
authorizing and implementing the creation of the post of 
managing editor last year. In less than one year's time, 
logical and needed consolidations and improvements hav: 
been made. The results thus far achieved have been reward- 
ing. They amply justify the expectation that successful ex 
pansion and improvement will be possible along the entir« 
publication front for the Society 


Manuse ripts 


As this report is written, we have a comfortable backlog 
of papers approved for publication. Expansion of our journal 
will, however, have the effect of easing the pressure for pub- 
lication from the existing backlog and of creating the neces- 
sity for continued existence of an ample backlog. What con- 
stitutes an “ample” backlog is somewhat of an open question 
but it should be noted that on the average it takes a little 
better than two papers reviewed by a referee to get one to 
the point of publication. We should have enough approved 
papers in reserve to keep us consistently two issues ahead of 
this hurdle. Expansion can seriously threaten safe operation 
unless there continues to be a steady flow of papers for the 
attention of the editorial board 


Papers on the ASQC National Convention programs will 
of course, continue to supply a significant proportion of the 
material published in our journal. However, it will be clear 
to anyone who looks at the publicity notices for the various 
Section and Regional programs that there is a sizable number 
of potentially good papers presented on these programs. Far 
too little of this material is reaching our journal. Program 
chairmen at the Section and Regional levels could render our 
journal a real service by seeing to it that challenging material 
presented on these programs is routed to the editorial chair 
man’s office for consideration by the board. Indeed, this will 
be a necessity under an expanded IQC, because expansion 
cannot depend solely on convention programs for its support 
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There is also another side to this manuscript backlog situ- 
ation. Contributors are entitled to be kept much better in- 
formed than has been possible in the past of the progress and 
status of their papers after registering them with the editorial 
chairman. With the Milwaukee office now carrying the physi- 
cal workload of producing an issue of IQC, procedures can 
and will be set up during Volume X in the editorial chair- 
man's office to put this matter of keeping contributors in- 
formed on a systematic basis. IQC cannot guarantee to pub- 
lish all the papers sent to it. It cannot even guarantee to pub- 
lish accepted papers on a time priority basis. But it can and 
will cooperate with its contributors more fully than has been 
possible in the past in the matter of keeping them informed 
f the status of their papers 


Conclusion 


On the surface, Volume IX of IQC represents somewhat of 
a plateau in the growth of our journal, being in many respects 
quite comparable to Volume VIII. Behind the scenes, how- 


ever, much has been brewing and the stage set for further 
noteworthy progress, not only in IQC, but all along the 
Society’s publication front. We have a managing editor's office 
with a year’s experience behind it and ready to serve our 
expanding needs as our publication activity increases. We 
have an editorial board fully equal to the important responsi- 
bilities it must carry in supervising the editorial content of 
our journal and accessory publications that come under its 
control. We are developing versatility in our publications 
activity without sacrificing substance. We can look forward 
confidently to further satisfying and substantial progress in 
the forthcoming year. It will be a stimulating experience to 
have the privilege of working with the Society in this 
progress 

Respectfully submitted, 

MASON E. WESCOTT 

Chairman, Editorial Board 
New Brunswick, N. J 
Aug. 1, 1953 





Appendix G: News Supplement Report 
The 1952-53 year has been a most satisfactory one for the 
News Supplement as well as the Society. The aim of the 
Supplement—to carry local section news items—was well met 
this year with, of course, still room for improvement in this 
direction. A run-down of Vol. 6 shows that most of the sec- 
tions made a fair number of appearances. Tabulated below 
is the number of sections appearing in the number of issues 
specified 
No. of Times No. of 
of Appearance Sections 
4 
8 


The plan for Vol. 6 was to print one 4-page issue in August, 
1952; four 8-page issues in October, December, February, and 
April; and one 6-page issue in June for a total of 42 pages 
The actual performance for the year was 
Issue No. of Pages Quantity 

Budgeted Actual Budgeted Actual 
August 6500 6400 
October f f 6800 6500 
December f } 6500 6600 
February f 7500 6300 
April 8000 6900 
June } 8500 7500 


Totals 


Also during this year, as noted in the report of the Editorial 
Chairman, the operation of the News Supplement was trans- 


ferred from the office of your News Supplement editor 
Ernie Robinson, to that of your managing editor, George 
Foster. The change-over of the mechanical processing was 
made with the October issue, while the transfer of the edi- 
torial work was not completed until the April issue. Since 
then the complete processing of the News Supplement has 
been carried on as a regular part of the Publications Office 
functions 

With Ernie’s retirement as editor of the News Supplement 
this year, a fitting review of his outstanding service to the 
Society appears in the editorial column on page 3 

For Vol. 7 the plans are to publish the Supplement accord- 
ing to the following schedule 

Issue No. of Pages Quantity 

August 8000 

October 8300 

December 7100 

February 7900 

April 8600 

June } 8900 


Total 
However, this schedule is purposely being kept flexible 
It is planned that a department will be started in IQC as 
soon as possible so that Section News items can also be 
published there. This will probably mean smaller Supple- 
ments during the year, but will also mean that the section 
news can appear every month 


Respectfully Submitted, 
ERNIE H. ROBINSON 
Editor, News Supplement 
GEORGE R. FOSTER 
Managing [ditor, IQC 
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Some Influences of Paper Machine Design and 


Operation on Variability of Paperboard 


CHARLES A. BICKING* 


Office Chief of Ordnance 


|NDER the usual conditions of 


production, paperboard ordinar- 
ily varies widely in weight, 
that is, in the weight of board per 
unit of area. Experience indicates 
that this variation may be as high 
as * 16 percent of the nominal basis 
weight and is seldom less than + 6 
percent of the nominal basis weight 
These variations can be very 
siderably reduced by the proper ap- 
plication of statistical quality control. 


basis 


con- 


The use of paperboard is normally 
based on its However, it is 
purchased on a weight basis. Hence, 
excessive production of overweight 
board penalizes the user because of 
“shrinkage” in area, while excessive 
production of underweight board 
the producer financially, 
penalize the user by im- 
other properties of the 


area. 


penalizes 
and may 
pairing 
product 

In the example described here the 
basis weight variation was reduced 
approximately 63 percent through 
the use of simple statistical and en- 
gineering analyses. 


THE PROBLEM 

Customer complaints of excessive 
variation in weight of paperboard 
made it imperative for the producer 
either to control the 
sort reels prior to shipment. Rather 
than scrap or down-grade a signifi- 
cant proportion of production, the 
producer elected to investigate the 
causes of and 
through an_ engineering-statistical 
approach, to determine the 
feasible methods for their control. 


process or to 


possible variation 


most 


To assist in visualizing the prob- 
lem and understanding descriptive 
terms, a schematic view of a Four- 
drinier paper machine is presented 
in Fig. 1 

As a_ simplified 
paper production, a pulp slurry is 


explanation of 
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Figure 1 


metered from the head box through 
an opening (“slice”) onto a moving 
wire screen where the sheet is 
formed as water is drained from it, 
assisted by suction. The wet paper 
web is “couched” from the Four- 
drinier section onto felts. Water is 
then pressed from the paper by suc- 
The web then passes 
over steam-heated dryers to com- 
plete the removal of water and final- 
ly is calendered and wound on 
reels at the dry end of the paper 
machine. 

In addition to the kind of assigna- 
ble causes usually found in an un- 
controlled process, variations in 
basis weight may be due to long- 
term sourt-term 
process cycles, or 
mediate length. Long-term 
may be concerned with changes in 
pulp preparation before going to the 
paper machine, changes in paper 


tion presses. 


process cycles, 
cycles of inter- 


cycles 


FLOOR LEVEL 


= 


MARKING 


SCREENED AND REFINED PULP 
FROM KRAFT MILL OR BLEACH 
PLANT 





FLOOR LEVEL 


Fourdrinier Paper Machine 


machine operator shifts, or other in- 
frequently recurring phenomena. 
Short-term and intermediate cycles 
may be caused by such factors as 
out-of-round rolls, fluctuating head 
in the head box, pulsating flow 
through the slice, flow patterns on 
the wire, and the like. It is appar- 
therefore, that different sam- 
pling techniques are necessary to 
identify properly and evaluate each 
type of cycle. 

The “geography” of a 
paper (or board) is presented in Fig. 
2 to assist in visualizing the type of 
sampling employed. 


THE SOLUTION 


Long-term Cycles: Reel to Reel 
Variation. Basis weight of the pa- 
perboard in grams per square foot 
determined by a _ composite 
ten samples in the 

direction for each 


ent, 


reel of 


was 
weighing of 
cross-machine 


7 





reel. Control chart techniques were 


applied to the data to determine the 


magnitude of machine direction 
variation 
Two departures were made from 
the standard Shewhart techniques, 
a follows 
] Two sigma control limits 
were used in the chart for 


reel average basis weight 


control limits 


definite cycling revealed and be- 
cause of the undetermined characte: 
of the populations sampled. Regard- 
less, such control chart calculations, 
whether or not satisfactory for pro- 


duction control, do afford a simple, 


rapid procedure for estimating sam- 


ple variations. If used consistently, 


/ ONE WIRE LENGTH 
b- E G 











MACHINE DIRECTION 


NORMAL POSITION OF 
SAMPLE OF TEN TEST 
PIECES FOR REEL 
IDENTIFICATION 


“Geography” of a Reel 


Control chart . limits fo. 
reel averages were calcu- 
lated from moving ranges: 
i. e., the differences be- 
tween successive reel av- 


erages 


The reasons for these departures 


are as follow Ss 


l. When making one set of 
measurements per reel, 
each set is spaced so tat 
from the next and repre- 
sents so much intervening 
product that some ex- 

traneous factors are in- 

cluded when using the 

Shewhart techniques. The 

authors have found that in 

applica- 


many practical 


tions the use of two sigma 
limits minimizes the effect 
these extraneous fac- 


The use of moving range 
permits most efficient use 
of the data available 


Also, in the study presented here. 


the control limits do not have the 
significance asociated with the 3-o 
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WEIGHT OF REEL 
SAMPLE -G/SQ FT 


computed by the 
Shewhart techniques because of the 


Causes 
were indicated by the control chart 


in Fig. 3 was consistent 


subsequént 
educational Output and 
quality of paperboard were judged 
on a shift average basis. When an 
operator at the start of a shift found 
production below the nominal basis 


and confirmed in the 
program 


weight, he would adjust the ma- 
Usually he 


adjust and the basis weight of pro- 


chine would over- 
duction would rise well above the 
nominal value. For the remainde: 
of the shift, attempts would be made 
to bring basis weight for the shift 
back to the right average, causing 
an overall drift back to a level below 


the nominal 


The educational program, regular 
use of control charts, and installa- 
tion of improved control equipment 
all contributed to minimizing thes« 
shift cycles 

Short-Term Cycles: Within-Reel 
and Within-Wire-Length Variations 
To detect short-term cycles, a spe- 
cial sample the length of the Four- 
drinier wire, 70 ft.. was taken from 
a reel. The sample was cut into 
strips having a length equal to the 
full cross-machine width (135 in.) 
and a width (12.5 in.) which was a 
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Figure 3 


they provide a valid basis for com- 
paring magnitudes of various 
sources of variability 

A control chart for reel average 
basis weight (from composite weigh- 
ing of ten samples in the cross- 
machine direction) is shown in the 
chart of Fig. 3. 

As the control chart for reel av- 
erages was continued, it was estab- 


lished that the shift cycle observed 


40 


REEL NUMBER 


——— SHIFT 2 


Reel Average Basis Weight 


simple fraction of the circumference 
of the smallest roll on the paper 
machine. The strips (68 of them 
for the 70-ft length) were 
weighed individually. control limits 
were calculated, and the data were 
plotted as shown in Fig. 4 

From the data of Fig. 4 and sub- 
replication of the experi- 


wire 


sequent 


ment, it was apparent that at leas 
two short-term cycles of measur- 
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able size affected the basis weight 


the paperboard 


The shorter cycle repeated ap- 


proximately every 50 in. and the 


longer approximately every 10 ft 
The 50-in. cycle corresponded to the 
circumference of the smallest (16 in 
diameter) rolls on the machine, and 
reconditioning of these 


cy cle The 


longer 10 ft. cycle did not correspond 


subsequent 


ls eliminated this 


to the circumference of any roll and, 
therefore, was considered probably 
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o 
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Control chart techniques were ap- 
plied to the basis weight data and 
results were plotted as shown in Fig 
5. From Fig. 5 it will be noted that 

l. there is a which 
peaks approximately ev- 
ery five wire lengths (ev- 
ery 350 ft.), 

a slight upward trend ex- 
ists throughout the reel, 


cycle 


and 

limit spread (1.1 
lb.) is the same as calcu- 
lated for within-one-wire- 


control 





Ww 
a 
°o 


BASIS WEIGHT-G./SQ. FT 
° 


Figure 4 


due to pulsating flow from the head 
box or variation in wire speed. This 
cycle was minimized by simple 
neasures, including a minor change 
in the head box and the adoption of 
a procedure for throttling the pumps 
for pulp slurry feed and white wa- 
ter (water drained through the wire 
n forming sheet). Although the 
effect of these cycles was small com- 
pared to effects of long-term cycles 
and between-reel variation, such 
cycles could contribute appreciably 
to basis weight fluctuations when 
several cycles were temporarily in 


phase 


W ithin-Ree 
been 


Intermediate Cycles 
Variation. Since cycles had 
detected from reel to reel and within 

wire length, the next step was to 
chec for cycling between wire 
lengths. Accordingly, 70-ft. 
length) samples were taken sequen- 
tially from a reel of paper. A strip 
the full cross-machine width, 135 in.. 


(wire 


and 132 in. long was taken from each 
of 35 consecutive wire-length sam- 
ples and basis weight was deter- 
mined The 
chosen to minimize the effects of the 
short-term cycles. As a further pre- 


132-in. length was 


caution, strips were cut from each 
wire length in a random manner. 
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POSITION ALONG WIRE LENGTH-INCHES 


Basis Weight Variation Within One Wire Length 


Corrective measures, including 
education and minor machine 
changes reduced paper variation 
in a six month’s period from 


of nominal 
y a percent of the 


6.3 percent basis 
weight to 
nominal basis weight 

Mill management recognized the 
merit of statistical techniques and 
initiated an overall statistical 


quality control program 


THE CONCLUSION 
The use of statistical techniques 
in combination with engineering an- 
the papermaking process 
answers to 


alysis of 
can provide 
problems long considered part of the 
“art” of papermaking 


specific 
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Basis Weight Variation Within One Reel 


(Points are wire lengths) 


length variation (Fig. 4), 
indicating that these vari- 
ations are of the same or- 
der of magnitude 


While no satisfactory explanation 
of the cycle was apparent, the cor- 
rective measures taken for elimina- 
tion of short-term cycles also mini- 
mized this 350 ft. cycle. The upward 
trend noted undoubtedly indicates a 
gradual change in weight 
which is contributing to variation 
among reels. 

THE RESULTS 
. Sources of basis weight variation 
were clearly recognized and were, 
therefore, subject to more efficient 
engineering study. 


basis 
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A Survey and Evaluation of Types of 
Quality Control Education* 


ieee opportunities for education 
and training in quality 
have developed hand in hand with 


the acceptance of the art as a man- 


control 


agement tool. Indeed, quality con- 
trol may be unique in the area of 
scientific management because in 
many cases acceptance has been the 
direct result of formal training 
rather than the reverse. It is the 
purpose of this article to review the 
present development of training and 
education, and to raise some ques- 
tions about what the future shall be 
and in particular, what part the 
American Society for Quality Con- 
trol shall play in that future 

It must be remembered that the 
pioneer work in this field followed 
the tradition of slow development 
and acceptance. The work done in 
the 20's at the Bell Telephone Labo- 
ratories by Dodge and Romig’ and 
Shewhart™ in the first approach to 
scientific sampling and the invention 
of the control chart can scarcely be 
said to have taken American Indus- 
try by storm. By 1940 there were 
probably not more than a score of 
the larger companies which had per- 
sonnel interested in these ideas 
With World War II came the series 
of federally sponsored training ac- 
tivities for industry culminating in 
the Engineering, Scientific and Man- 
agement War Training 
offered in cooperation with schools 
and colleges throughout the country 
Under the Office of Production Re- 
search and Development, War Pro- 
duction Board, a Quality Control 
Section was set up under the direc- 
tion of Dr. Holbrook Working of 
Leland Stanford University and Dr 
Edwin G. Olds of the Carnegie In- 
stitute of Technology.” Thirty-four 
of the famous “eight-day courses” 
were given from coast to coast, and 
1885 men from over 900 organiza- 
tions took part. An equal number 
attended the special one-day open- 
ing or promotional parts of the 
program 


programs, 


*Paper presented on the program of the 
Sixth Annual Convention of ASQC in Syra- 
cuse, New York, May 1952 
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JOHN A. HENRY 


University of Mlinois 


This venture in training served two 
useful purposes. Hundreds of indus- 
trial firms made immediate applica- 
tions of the principles learned and 
saved the American taxpayer count- 
less millions of dollars. Of more 
permanent significance was the cre- 
ation of local quality control groups 
and societies by the graduates of the 
eight-day sessions. The American 
Society for Quality Control was 
formed by the union of these scat- 
tered groups, so it can be truly said 
that the Society was founded on an 
educational base. As a professional 
society its primary function is the 
encouragement and dissemination of 
knowledge. The three committees of 
the Society having this as their main 
function are the Editorial Board, the 
Brumbaugh Award Committee, and 
the Committee on Education and 
Training. Every Sectional meeting, 
Regional National 
convention is an adventure in learn- 
ng. 

How are we doing with this train- 
ing job? At present we have several 
scheduled training pro- 
by universities, 


conference and 


regularly 
grams sponsored 
evening programs sponsored by col- 
leges and local sections of the So- 
ciety, conference quickies, promo- 
tional meetings, in-plant training 
programs, a flood of books and 
articles, and a trickle of college- 
trained men. Have we a right to be 
satisfied? 


INTENSIVE SHORT COURSES 


The half dozen ten-day training 
programs sponsored annually by 
various universities are outgrowths 
of the war-time ESMWT programs. 
They attempt to present the princi- 
ples behind control charts and ac- 
ceptance sampling, to give some 
practice in the mechanics of these 
tools, and to explore the practical 
problems encountered in the admin- 
istration of them. Early this year a 
correspondent asked if he could rea- 
sonably expect to become an expert, 
in the sense of a consultant, by tak- 
ing one of these programs. The an- 
swer is obviously and emphatically 


“No.” No one becomes an expert in 
any field by taking a course or series 
of courses, and all that these short 
courses can hope to do is to give a 
man enough of a start so that he 
may begin to practice on a sound 
basis and by continuing to study and 
practice, finally develop into a rea- 
sonable competence if not into an 
authority. This is a statement, not a 
criticism. What can we expect of ten 
days and the average person—one 
might say even the superior person? 
The strong points of these programs 
are many. They are generally well 
organized and taught by well quali- 
fied personnel. Once embarked, the 
student finds he is not distracted by 
other problems, nor indeed does he 
have much time for them. The basic 
principles, upon which a plant pro- 
gram swims or sinks, are carefully 
presented, drilled and reviewed. Be- 
cause they carry a fee and in most 
cases involve absence from the home 
plant, it can be hoped that manage- 
ment sends properly qualified men, 
both by background and position, to 
take advantage of them. 

On the negative side, it is true 
that while the basic principles are 
few and well presented, they come 
rather fast for all but the trained 
student to grasp, and it is plant per- 
sonnel, not students who must put 
them into use. This means that the 
course must be followed by some 
form of review and study. It may 
also be argued that these courses 
are so far from the home plant that 
they lack reality, but this objection 
is more than balanced by the ex- 
change of ideas between the various 
students, and with the instructors 

The same arguments can be ad- 
vanced in behalf of or against the 
few “advanced” courses offered. 
which generally take up a review of 
the basic material, plus work in the 
fields of correlation analysis, signifi- 
cance testing, and design of experi- 
ments 


EVENING SESSIONS 
In a majority of the industrial cen- 


ters of the country evening sessions 
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are offered by colleges, technical 
schools, local sections of the ASQC, 
They may be 
credit or non-credit, free or on a 
tuition basis, and may run from 8 to 
16 two-hour sessions. The advan- 
tages are obvious. They can be at- 
tended by persons who could not go 
out of town, and they provide for a 
period of rest and reflection between 
doses of theory and class room dis- 
They are likely to be 
staffed by adequate instructors, and 
follow in general the outlines of the 


and other sponsors 


cussion. 


ten-day programs 

On the unfavorable side, the op- 
portunity for reflection and study is 
apt to be neglected, unless the 
course is credit bearing. Many 
“practical” persons may be repelled 
at the first sign of theory, and drop 
out before the application is thor- 
oughly reviewed and developed 
This may in part be overcome by 
proper arrangement of the topics 
To be honest, this weeding out proc- 
ess may be a real advantage both to 
the individual and to his company 
A major weakness is the usual lack 
of a laboratory session, in which the 
principles and practice are actually 
used by the student under instruc- 
tional supervision 


ONE- AND TWO-DAY SESSIONS 


If an expert cannot be developed 
in ten days, the “quickies” must fall 
short of the level of competence 
They do serve a very real and use- 


ful purpose. They may be utilized 
as a brief but effective supplement 
to personal coaching, and as an ex- 
cellent promotional device for the 
top executive who cannot or will not 
attend a longer course. Many who 
attend such a_ program, usually 
sponsored by the Society at the na- 
tional, regional or 
stimulated to participation in a 
longer session. On the other hand, 
a person who has taken the full 
dress program will sometimes attend 
the shortened version for review 
purposes. Such persons invariably 
comment on the ability of the in- 
structors, an excellent testimony to 
their own growth and development 


local level, are 


THE IN-PLANT PROGRAM 


Because of the variety of purposes, 
methods, lengths and _ instructional 
abilities, the in-plant program is dif- 
ficult to discuss. As we get close to 
the actual scene of operation of a 
quality control program, we _ see 
more clearly the need for different 
levels of training and approach. A 
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manager or director of quality con- 
trol should ideally be an educated, 
not a trained man. He should thor- 
oughly understand the technology 
of his industry; he should under- 
stand the problems of production 
and inspection, and should appre- 
ciate and practice the scientific eval- 
uation of data by statistical and 
other methods. The in-plant course 
is not for him, unless he is to be the 
instructor or coordinator. 


Top management needs an over- 
all idea of the principles, such that 
intelligent decisions can be _ ren- 
dered on the evidence marshalled by 
the quality control staff. While a 
nase can be laid at the “quickie” 
sessions, only practice and persist- 
ence will lead to assimilation of 
these techniques into the personality 
of management. The average presi- 
dent or production manager would 
profit by actually pushing a pencil, 
calculating and interpreting 
useful aids to judgment. 


these 


The bulk of training in the plant 
will be pointed to the quality control 
and _ inspection 
production foreman and his aids, the 
standards and methods men. About 
eight hours is enough for the aver- 
age foreman. If he wants and takes 
more he is probably a good bet for a 
higher supervisory position. The 
rank and file of the inspection and 
quality control people of whatever 
title and rank should get the works 
This helps to provide capable men 
for their immediate jobs; it also 
serves as a guidepost for promotion 
Interest and talent is found in the 
most unexpected places 


personnel, to the 


Finally, it can be argued that the 
indoctrination of new personnel at 
all levels should include a well pre- 
pared explanation of the economic 
importance of quality, the place of 
the newcomer in this quality pro- 
gram, and an explanation of the 
techniques actually used in the plant 
for quality protection. Needless to 
say this indoctrination will be futile 
unless management practices what 
it is preaching 


EDUCATION AT THE 
COLLEGE LEVEL 


A review of this training and edu- 
cational problem would not be com- 
plete without a look at the college 
student. Dr. Olds, in a companion 
paper™ presents the case of the en- 
gineering student, and I shall not 
dwell on that, except to venture a 
guess that here is the cradle of the 


quality manager of tomorrow. Four 
years ago the Committee on Educa- 
tion and Training’ found 35 engi- 
neering colleges out of about 130 
offering some work in quality con- 
trol, and a somewhat larger group 
offering courses in statistics. The 
word “offering” is used advisedly 
In the writer's own institution, out 
of a total of approximately 900 grad- 
uating seniors in 1951 about 43 took 
courses in quality control and prac- 
tically none in statistics 


What shall be done for the men 
in the management courses in col- 
leges of commerce? And what about 
the mathematicians? We must have 
a steady supply of theoretical statis- 
ticians who are willing and able to 
help us find new solutions to our 
problems. Some of these men will 
find a place in the larger industrial 
organizations, while others will lo- 
eate in the colleges and in research 
organizations 


SCOPE OF TRAINING AND 
EDUCATION 


Up to this point, little has been 
said about what constitutes an ade- 
background for 
control work 
procedures 


quate general 


quality aside from 
statistical Blueprint 
reading, contracts and specifications, 
inspection procedures, test codes, 
functional design and personnel re- 
lations must all be understood by 
the capable quality control man. As 
a Society, we cannot assume respon- 
sibility for all these factors, nor for 
all the skills and knowledge that the 
general factory personnel must pos- 
sess to do a quality job. There are 
principles that we 


some general 


must stand for 


All supervision, including sales 
and purchasing, must appreciate the 
philosophy of the calculated risk, 
with sufficient understanding to ac- 
cept the judgment of the statistically 
trained quality control man. Super- 
vision must understand that quality 
is the responsibility of the design 
and production forces, and that the 
act of inspection does nothing in it- 
self to make a satisfactory product 
Quality control recommends: action 
must be taken by engineering and 
production. 


This leaves plenty for quality con- 
trol to contend with. At the level of 
action, there is the evaluation of 
product and process quality, and ac- 
tive aid toward the corrective action 
Inspection equipment and _proce- 
dures must be accurately and hon- 
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The following list 
mum that the qual- 


must really inder- 


i Val 
and the 
andon am i gnable Causes 
» The relation between the 
tion of averages and individuals, ar 
the proper omparisor ot process ¢ 


pability to specification tolerances 


3} The n iing and calculation 


the operating characteristic curve 
the average outgoing quality curve 
ind the average sample number. He 
must learn to judge the economi 
ffects of any sampling plan, whethe: 
t be rule of thumb, taken from a 
published set of tables, o1 
nade on a scientific basis 

1. The 


methods or processes 


ta lor - 
scientific 


comparisor ot 


» The measurement of effective- 


if substitute tests 


6. The translation of his technical 
skills into the universal langauge 


the dollar 


It should not seem necessary to 
make up such a list, but the slow 
progress or outright failure of many 
promising quality control programs 
can be traced directly to the quality 
+ who does not understand 
r does not believe in these princi- 
ples He 

calculation for 


work, 


speed and in the end he sacrifies al! 


Sacli ific es logic fo. 


guess- 


hard mental 


CONCLUSION 
We are back to the original ques- 
tion. Are we satisfied with the op- 
portunities and the methods of our 
present training? Do our in-plant 
programs and external courses give 


This 


nothing new. but 


us what we want and need? 


paper presents 
merely points up some problems fo1 
Some of the 


may never be solved, but if answers 


discussion problems 


to a few can be obtained the search 
will be worthwhile 
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(Quality Control As a Methods Improvement Function 


In Automotive and Aircraft Parts Manufacturine” 


YTATISTICAL Quality Control 

has spread widely through the 
industry of the United States, and 
now as is loses some of the glamour 
always associated with a new science 
or technique, it is gaining in the in- 
of its development and appli- 
Statistical Quality Control 
kas come of age. It therefore appear 


tensity 


catior 


ippropriate tu pause and take stock! 
Where do we stand and where do we 
vo from here? 


The Automotive Technical Com- 
mittee has set up this program to 
quality control 


discuss aspects ol 


particular interest to the manufac- 
turers of parts and subassemblies 
The J-35 Allison jet engine is one 
sample of the aeronautical products 
for which we manufacture parts 
omponents, subassemblies, and ac- 
cessories involving difficult materials 
SQC procedures 


in receiving, manufacturing, and in- 


and high precision 
spection of automotive and aircraft 
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products have been used for about 
eight years, and the experience thus 
gained, together with a few simple 
examples from our practices, will 
serve as a framework for suggesting 
the answer to the question, “Where 
do we stand and where do we go 


from here‘ 


In appraising the present status of 
SQC in industry, particularly in the 
automotive and field, a 
fundamental weakness appears to be 
its limited scope of application. In 
turn, this limited scope may be ‘the 


aircraft 


result of the organizational set-up 
under which this function is being 
administered in plants. Not 
counting a few notable exceptions, 
SQC has grown up as an adjunct to 
the inspection function and has re- 
mained there, its use being limited 


most 


mainly to watching over the quality 
and signaling either compliance or 
*Paper presented on the program of the 


Fifth Annual Convention of ASQC in Cleve- 
land, Ohio, May, 1951 


with specifications 


by means of control charts and sam- 


non-compliance 


pling tables. 

Thus, SQC has been utilized as a 
weapon of defense against waste, 
mistakes, and 
avowed purpose being advertised as 


carelessness, its 


a means of quality improvement, or, 
to quote verbatim from the prospec- 
tus of the Fifth Annual Convention 
“Quality Control by statistical meth- 
ods is an established tool for im- 
proving and maintaining quality 
standards.” That 
the point where we stand today 


describes exactly 


Now an army equipped with mod- 
ern tanks may occasionally use these 
tools of warfare to good advantage 
for defense purposes, but their prin- 
cipal value lies in their mobility and 
offensive ability to lead an attack 
Similarly, SQC is a tool of industry 
which can be used for attack, an 
means for attacking all 
problems and 


analytical 


sorts of industrial 
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bringing about improvements in the 
entire production process. Up to 
now, SQC has been almost exclu- 
sively a vehicle for deductive think- 
ing. The time has come to turn to 
inductive, crea tive thinking, to 
broaden the base of SQC, to apply it 
to process and management controls 

in other words, to let it serve the 
broader function of methods im- 
provement 

This concept of the 
SQC may be a controversial point, 
but companies which organized 
quality control programs on. this 
basis produced remarkable results 
The use of methods in 
quality is only one of the many 
fields of application. Equal empha- 
given to statistical 


function of 


statistical 


sis should be 
analysis in search of improved pro- 
duction time study and 
standards 


improvements, 


processes, 
engineering procedures, 
tooling inventory 
control, cost control, personnel man- 
agement, and all other activities 
where chance variations influence 
the results. SQC engineers should 
be ready and able to serve the entire 
organization and all departments 
As long as SQC is considered a 
tool for improving and maintaining 
quality standards, it is quite natural 
to assign the administration of these 
quality 


This is 


the conventional type of organiza- 


statistical methods to the 


manager or chief inspector 


tion prevailing in most plants. To 
avoid any misunderstanding, this is 
no adverse criticism of such an or- 
ganizational set-up. In fact, the ex- 
cellent results in quality improve- 
ments and in economies of inspection 
at numerous plants amply demon- 
strate the valuable achievements ob- 
tained inspection 
personnel undertook the application 
of SQC procedures. But if we ac- 
contention that 


where competent 


cept the statistical 
control methods are profitably ap- 
plied to the broader field of methods 
improvement, not limited to the area 
within the jurisdiction of the quality 
chief inspector, then 
different or- 


manager and 
we have to create a 
ganization for the administration of 
the SQC program 

In the larger Thompson plants 
by way of example—the administra- 
tion of statistical control procedures 
is assigned to the Statistical Control 
Department reporting to the division 
industrial engineer. This department 
is essentially a service department 
conduct 
improved 
tech- 


with the 
research 


responsibility to 
and develop 
methods wherever statistical 


SEPTEMBER, 1953 


Tes COPY | TO STATISTICAL CONTROL DEPARTMENT 
TO pert 


COMPLAINT RECORD 


i~ one 


C,. W. Anspach 


633 


6301 "= 91,82 
6301-1 « 
6301-2 « aioelid 


Leading Edge of 0.D. on blade has a dip in it which causes 


trouble in sising the blade. 


This condition is caused by forge shop. 


18435 also has same dip in it. 
6071 also has same dip in it only on "1.D." of blade 


6077 has same dip 


1-30-51 


Study of control charts, die records, and inspection data 


show that width of sizing die pads is the direct cause of this 


trouble. 


Engineering is opening up pads as shown on attached sketch. 


First experimental die tried wut on FR6301-4 produced good pieces. 





| 
= 
K, V. Ward 


*"* te follow up 


Figure 1 
Investigations 


niques may be applied. These sta- 
tistical control engineers are mem- 
bers of the industrial engineering 
team, in which are integrated the 
functions of standards engineering, 
job evaluation, budgetary and raan- 
power controls, methods engineer- 
ing, and plant layout. In turn, all 
Division Industrial Engineering De- 
partments are governed by the poli- 
cies and procedures established in 
the Staff Industrial Engineering De- 
the direction of the 


whose 


partment unde 
Chief 

staff of 
staff statistician 


Engineer, 
specialists includes 
This staff statisti- 
acts as consultant to 


Industrial 


also a 


cian not only 
the divisions’ statistical control en- 


| OTPaRRANT HEAD 


|W. HB. Coughlin — 


An Example of the Form Used for Processing Requests for 


gineers; but he also directs the 
training of statistical personnel, de- 
signs and, if conducts 
initial training classes for operating 


supervisors, including plant mana- 


necessary, 


gers, inspectors, and technical per- 
sonnel; and of course acts as a focal 
point for the exchange of informa- 
tion and the dissemination of sig- 
nificant developments in techniques 
and new applications 
Under such a set-up, the introduc 

tion of SQC to inspection procedures 
is handled by the Statistical Control 
Department, just as any other type 
Of course 
chief 


of methods improvement 
the quality manager or the 


inspector and his corps of inspection 
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Figure 2—Determination 
Cycle 


personnel have acquired the knowl- 
edge of statistical control principles, 
but they rely upon the craftsmanship 
engineers to 
sampling 
tech- 


control 
control 


of statistical 
develop charts, 
schemes, and quality audit 
niques, just as the plant manager 
and his foremen rely on specialists, 
methods engineers, to furnish them 
with improved manufacturing and 
material handling 


SQC program, while designed and 


processes The 
constantly improved by the statis- 
tical control specialists, is operated 
by the inspection personnel, and this 
mutual interplay of interests is no 
doubt the main factor for the dy- 
namic growth of the statistical con- 
trol program in our organization 
Control engineers, not burdened 
with the day-by-day pressure of the 
inspection operating task, are in the 
advantageous position to apply their 
knowledge to a broader field which 
is of utmost importance to a pro- 
gressive plant management, particu- 
larly in the precision manufacture 
of parts and subassemblies. This ex- 
pansion of statistical control tech- 
niques beyond the limited scope of 
quality 
methods improvements of processes 
and procedures which would other- 
wise be difficult to achieve without 
such a group of specialists expressly 
organized and trained for that pur- 
pose. This is where initiative and 
inductive thinking come into play 
Yet, there is one more condition 
which has to be met to create a 
favorable climate for this concept of 


control proper leads into 
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of Optimum 


100 120 160 


Wheel Dressing 


SQC applications and to insure its 
vitality and growth. An understand- 
ing of fundamentals, principles, and 
basic techniques of SQC must be 
imparted to factory supervision from 
the management down to foremen 
to department 


and _ supervisors, 


heads, engineers, technicians, ac- 


countants, purchasing agents, and 
personnel supervisors 

This training, by means of care- 
fully planned elementary courses, 
which incidentally can be made 
quite lively and entertaining, is far 
from formidable. A description of 


such a training program would ex- 


ceed the scope of this discussion, 
but let it be said at least that this 
honest-to-goodness training in fun- 
damentals is less costly and more 
effective than the sometimes en- 
countered abortive schemes of pro- 
moting SQC by ballyhoo, posters, 
cartoons, and advertising a la sing- 
ing commercials. The informed su- 
pervisor, while not a statistical tech- 
nician, will sense where statistical 
procedures may help to solve his 
problems and will promptly present 
them to the control engineers. This 
is exactly what is happening in our 
plants, and such terms as frequency 
distribution, range, three sigma lim- 
its etc.. are part of many a super- 
visor’s vocabulary. There is no doubt 
that this wide-spread use and 
knowledge of SQC applications con- 
tributes to the quality and methods 
improvement mindedness of an en- 
tire organization 

SQC as a methods improvement 
function is practiced in a number of 
companies. It is a natural develop- 
ment of the art, neither originated in 
nor limited to the Thompson Prod- 
ucts’ plants. But, for purposes of 
illustration, a few examples from 
our practices are presented. They 
have been selected because of their 
simplicity so they may be readily 
understandable to those whose ex- 
perience in SQC is of an elemental 
nature. 

Written requests to the Statistical 
Control Department to investigate 
“complaints” and their disposition 
are recorded on the form illustrated 
in Fig. 1. A supervisor from any 
department of the plant may origi- 
nate such a request. The written 
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Figure 3—Percent of Visual Defects by Shift from Oct. 1 to Dec. 14, 1950 
(20x Binocular Inspection HJ-4102 Bucket) 
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request is first analyzed to deter- 


mine whether it justifies investiga- 
tion by a QC engineer, or whether 
it should be handled by some othe: 
party. If the complaint warrants in- 
vestigation, a number is given to the 
request, and the handling of the 
case is assigned to a QC engineer. 
He may be able to work out the 
solution by himself, or he may en- 
gage the services of the Engineering 
Department or the Laboratory. 


After the case is finished, a com- 
pleted “complaint record” showing 
the complaint and the action taken 
is issued and forwarded to the origi- 
nator, interested members of the 
supervision, the quality manager, 
the product engineer, the division 
industrial engineer, and the division 
manager. All information and data 
pertinent to the investigation are 
permanently filed in the Statistical 
Contro! Department 
result 


Many methods 


improvements from such a 
procedure, the case covered by the 


illustration being a typical example 

The second example, Fig. 2, is the 
result of a study undertaken upon 
the request of a time study super- 
visor, to determine the number of 
valves that can be finish ground on 
the stem within the specified finish 
tolerances on one dressing of the 
grinding wheel. The chart repre- 
sents a condensation of the findings 
collected from measurements made 
under controlled conditions at vari- 
ous grinding wheel diameters from 
the time the wheel was new until it 
was dressed down to the smallest 
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Figure 4—Study of Cost Relations Between Two Finishing 


Methods 


useful size. The micro-finish read- 
ings of the valve stems were plotted, 
the curve shown on the chart being 
the statistically derived correlation 
between surface finish and number 
of pieces per dress, with practically 
all of the readings within +3 o lim- 
its. The upper 4 a limit was adopted 
as a safe basis for computing the 
wheel dressing allowance as well as 
a guide for the operator. For in- 
stance, to insure a maximum finish 
of 18 microinches, the grinding wheel 
is to be dressed every 142 pieces. 
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Control of visual inspection ap- 
plied to precision aircraft parts is a 
difficult task because measureable 
quality standards cannot be set for 
many critical characteristics, ac- 
ceptance or rejection being largely 
governed by the subjective judgment 
of the individual inspector. The 
chart in Fig. 3 gives the history of a 
case where visual 
standards between shifts were an- 
alyzed by a statistical control engi- 
neer and eventually eliminated. The 
example deals with the visual in- 
spection, under a twenty magnifica- 
tion binocular, of a turbine bucket 
for such defects as surface finish 
blemishes, nicks, scratches, pits, and 
imperfect blends. 

Samples of pieces not passing in- 
spection were taken from each shift 
and were reinspected by the _ in- 
spection foreman to determine how 
stringently each shift was adhering 
to the visual standards specification 
It was soon evident that the second 
shift was too critical and rejected or 
sent back acceptable pieces for re- 
pair and rework. With these data 
on hand, it was possible to institute 
Vis- 
ual inspection standards were more 
clearly defined and the second shift 
supervisor and his in- 


variavuions in 


the necessary corrective steps 


inspection 
spectors were given proper instruc- 
tions. The chart shows clearly how 
the cooperation between the Inspec- 
tion Department and the Control 


Department eventually brought 
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ibout a iniiorm inspectior 


umong all three shifts 


How statistical control engineers 
may participate in cost control deci- 
sions is illustrated by the simple 
example of Fig. 4. Jet engine com- 
pressor blades were wet tumbled to 
clean out the fillet in the areas 
forming the transition from the air- 
foil to the root, this cleaning opera- 
tion being necessary in order to ob- 
tain reliable indications in the sub- 
sequent magnaflux inspection. This 
tumbling operation always produces 
a certain percentage of nicked o 
scratched blades which have to be 
repaired. The repairs add to the 
manufacturing cost of this tumbling 
process, increasing with the percent- 
we of nicked blades, as shown on 
the chart An alternate process of 
cleaning the fillet surfaces by a 
polishing operation may be em 
ployed ts cost pe! 100 pieces re- 


onstant because n repairs 


cords were maintained 
of blade, tabulating the 
percentage of blades re- 
and scratches ir 
chart was prepared 


al Control Depart- 


ment to show that it is more eco- 
nomical to replace tumbling by pol- 
ishing when the percentage of blades 
rejected in tumbling exceeded 26%. 


At the same time, the control en- 
gineer instituted a thorough study of 
the tumbling employing 
control charts to determine the effect 
of tumbling speeds, loads, cleaning 
agents, and other variables upon the 


process, 


amount of nicks and scratches. Im- 
provements in’ the tumbling opera- 
tion were thus accomplished, lower- 
ing the amount of nicks and 
scratches, but the chart still holds 
deciding 


good as a criterion for 


when to tumble and when to polish. 


The Personnel Department turned 
to our statistical control engineer for 
departmental analysis of the labor 
A modified “p” 


produced in an abbreviated form in 


turnover chart, re- 
Fig. 5, put the spotlight on a few 
departments where the percentage 
rf “quits” exceeded the control limit 
based on the plant average. Sur- 
prisingly enough, an investigation of 
these departments by the personnel 
manager brought out a suspected 
the faulty admin- 
istration of personnel practices by 


assignable cause 


the department foreman or super- 


visor. It was easily corrected by the 
proper instruction of these men. 
The examples discussed here were 
chosen to illustrate the potential 
broader function of SQC, reaching 
beyond the conventional quality ap- 
plications. More complicated cases 
could have been given to show how 
statistical investigations led to par- 
tial or complete redesigns of fixtures 
and entire machine tools; how foun- 
dations and mountings of precision 
tools were altered to keep the proc- 
ess under control; how layouts of 
production lines were planned to 
accommodate AOQL continuous 
production sampling inspection; how 
a statistical study led to the develop- 
ment of a precision forging process 
for automotive valves effecting eco- 
machining 


nomies in subsequent 


operations: how ratio delay deter- 
mination through random observa- 
tions and control chart techniques 
gave time study standards more re 
liably and economically than con 
ventional methods 

The Statistical Control Enginee 
in the precision manufacturing in- 
dustry can render a greater service 
by applying Statistical Quality Con- 
trol techniques to methods improve- 


ments! 





The Use of Statistics in Food Processing 


STEPHEN HARRISON 


Research Laboratories, Kraft Foods Company 


i pws progress of statistical think 
neg an statistical qual ty control 
ndustry so far has not 

In seeking a reaso! 

this, it 1 vatural to ask if there 
special characteristics inherent 
food processing which make ef 


applications diffi 


What are the 


food processing 


Spe Lia 
From our point of 
view the 1 t obvious characteris- 
tic is high ar ability 
l. Variability of Raw Materials 
The raw materials of the 
fooi industry are almost en- 
tirely of biological origin, so it 
is not surprising that they 
display the fundamental bio- 
logical property of variation 


Those who have worked fo 
vears with a particular food 
product will tell you that they 
still get i 

nature and behavior of 
the vari- 


surprises regarding 


ir raw materials 

s apparently endless 
Apposite iS the 
often heard in the dairy in- 
‘Every 
day in the milk business.” 


Saying SO 


dustry day's a new 


Variability of the Process 
Very small changes in the 
processing variables often 
cause very large changes in 
the final e.g., the 
drying of tapioca starch gel 
or the preparation of enrob- 


product; 


ing chocolate with just the 
right physical characteristics 


Variability of Evaluation 
Techniques 
Evaluation 
the food 
something of a problem. Some 


techniques in 
industry present 
types of estimation are reila- 
tively precise; e.g., the de- 
termination of retractometric 


Many 


however, involving chemical 


solids procedures, 
analyses or complex empirical 
instrumentation are typically 
This applies 
bacteriological pro- 


not very precise 
also to 
cedures and biological assays 
Quite often the 
themselves are controversial: 


techniques 


for example, the problem of 
deciding just how relevant 
are different techniques for 
measuring the physical prop- 
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gel-formers like 
agars and gelatins. Perhaps 
most difficult of all is the 
evaluation of the organoleptic 
quality of the products 

Not only do many of these 
techniques lack 
they are often time consum- 
important 


erties of 


precision, 


ing—obviously an 
consideration from the point 
of view of on-the-spot qual- 
ity control 


The writer does not believe that 
these characteristics of food process- 
ing in any way exclude the applica- 
tion of statistical quality control. It 
seems likely, though, that methods 
worked out principally in the engi- 
neering industries will need a little 
modification and interpretation be- 
fore they will “fit” the food industry. 

The statistical approach to quality 
control in the food industry is con- 
here under four headings; 
chemical 
properties and or- 


sidered 
weight 
ion, physical 


control, composi- 


ganoleptic properties. 


WEIGHT CONTROL 

The weights of packages or units 
of a food product leaving the filling 
machine do exhibit, of course, a cer- 
tain degree of variation and a dis- 
tribution which are characteristic of 
that particular machine and process 

It is customary in statistical qual- 
ity control to distinguish between 
non-assignable and assignable causes 
of variation. The non-assignable are 
those irreducible random causes of 
variation inherent in the process and 
for which no adjustments can be 
made, short of modifying the design 


of the process. A process showing 


only these variations is said to be 


in control. Assignable causes of a 
specific nature are those which in- 
troduce additional variation into the 
process over and above the back- 
ground variation. The function of 
the quality control chart is to dis- 
tinguish between these two kinds of 
causes of variation, that is to say, 
to tell us when an assignable cause 
has made its appearance so that we 
can either eliminate the cause or ad- 
just the process in some way so as 
to neutralize its effect 

In food processing, assignable and 
non-assignable causes of variation 
grade into one another in a discon- 
certing fashion. Between the two 
extremes lies a broad penumbra of 
doubtful cases. For this reason, we 
have been led to redefine the notion 
of assignable cause for our own 
private purposes in a way which is 
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For us, 
an assignable cause is one which 
produces its effect long enough for 
it to be worth-while making a com- 
pensating adjustment to the filling 
machine. By “long enough” we mean 
that the period of operation of the 
cause is longer than the intersam- 
the time interval 
check-weight 


of greater operational value 


pling period; i.e., 
between successive 
samples 

This leads us at once to the ques- 
tion of how we ought to arrive at 
our estimate of the error variance 
which to base our control 
This is usually done by tak- 
ing a series (say, around 50) of small 


upon 
limits 


groups of samples, then determining 
the mean within-group variance 
How should we space our sampling 
of the items within each group? 
Grant’ offers us two alternatives; 
either sampling contiguous individ- 
uals or sampling randomly within an 
agreed time interval—say 15-20 
min 

We have tried the experiment of 
spacing the sampling of individuals 
within groups over different periods 
of time, then plotting the within- 
deviations against 


indi- 


group standard 
the interval over which the 
viduals were sampled in each set of 
groups. The smallest expected vari- 
ance should be that based upon the 
squaring of successive differences 
where the individuals within each 
group are contiguous—that is, next 
to one another on the production 


line 
ab 2 tm x 
2m (n-1) 


where n is the number of individuals 
in each group and m is the number 
of groups 

The next variance calculated was 
based upon the same groups of con- 
tiguous indivicuals as employed fo1 
the above successive difference vari- 
ance, only calculated in the normal 
way 


mn 


Five other mean. within-group 
variances were calculated, the in- 
dividuals within each group not be- 
ing contiguous but spaced randomly 
over a certain time interval. This 
interval was, respectively, 0.4, 2.1, 
5.0, 9.5 and 100 hr. 

These sample variances were con- 
verted to unbiased estimates of the 


corresponding population standard 
deviations and are shown plotted on 
Fig. 1. A smooth curve has been 
fitted by eye. 

As expected, the 
successive difference estimate was 
the smallest. The population vari- 
ance corresponding to this estimate 
would not necessarily be the small- 
est of the 
population variances, since it could 
be inflated by a short-term negative 
correlation effect, but we have not 
so far observed this situation 

We decided that it would be de- 
sirable to take regular production 
samples for check-weighing every 15 
min. since this would give the check- 
weigher time to supervise several 
lines. Reading from Fig. 1 for an 
interval of 15 min. (0.25 hr.) gives 
an s.d. value of 1.15. We based our 
estimate of the control limits for 
averages upon this. The difference 
between this standard deviation and 
the maximum (asymptotic) value 
shown in Fig. 1 measures the maxi- 
mum amount of weight 
which can be eliminated by this 
scheme of quality control. The ex- 
tent to which this goal can be real- 
ized depends partly upon the extent 
to which this residual variation oc- 
curs as long-term trends. In the 
great majority of instances known 
to the writer, this tends to be the 


case. 


mean squared 


various within-groups 


variation 


We selected our intersampling pe- 
riod of 15 min. in this instance, since 
this was the best which could be 
done with the available personnel 
Actually, of course, we could have 
treated this more rigorously. The 
more frequently check-samples are 
taken, the smaller the s.d. upon 
which control limits are based. This 
means that the mean package weight 
can be allowed to approach the legal 
minimum a little more closely with 
consequent savings in materials. But 
more sampling 
the cost of our quality control pro- 
gram. By graphical methods it would 
not be difficult to determine the 
optimum point giving the frequency 
of sampling which minimizes cost 
In this case, it hardly seemed worth- 
while, since the slope of the line in 
Fig. 1 in the region of our selected 


frequent increases 


sampling period of 15 min. is not at 
all steep so that large changes in 
inspection rate would produce only 
small changes in the spacing of the 
control limits. For example, doubling 
the inspection rate in our case would 
reduce the s.d. upon which control 
limits are based by only 8-9 percent. 
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Relationship Between Within-group Standard Deviation and the 
Within-group Sampling Spread 


CONTROL OF CHEMICAL 
COMPOSITION 
Pp OCeCSSCS 
Where it is desired to control some 
element of chemical composition 
moisture content 01 salt 
perhaps the typical proce 
to check every batch before 
g, standardizing where pos- 
those found out of line. Both 
and analysis errors are 
resent so that statistical procedures 


( needed » arrive a a 
ile to decide when the 
sults are sufficiently out 
istify the conclusion that the batch 
es adjustment. In orde1 
t necessary to determing 
these sampling and an- 
rrors Traditionally the 
sampling error is disregarded en- 
tirely and the analytical error is as- 
imed to be given by the mean dif- 
ference between duplicates run 
through together by the analyst 
Actually 


tion of analytical and sampling er- 


the adequate determina- 


ors can best be made by a series of 
experimental sampling and analytical 
runs, designed so that the results are 
umenabie to the analysis of variance 
The reader is referred to standard 
textbooks for an account of this 
method and to a recent article in 
Industrial Quality Control” for an 
present 


application similar to the 


one 
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We took two random samples fron 
each of a number of batches and had 
in dif- 


laboratories carry out fou 


a number of analysts located 
ferent 


analyses on each sample. The anal- 
? 


yses were carried out as two pairs 
f simultaneous duplicates, one pai: 
irried out on one day and one on 
We partialled out the com- 


ponents of variance and got the fol- 


anotnet! 


ving results 


Error variance (within si- 
multaneous duplicates) 0.06 

? Between - periods - within- 

persons 0.20 


} Between-persons (and loca- 
() 296 


tions) 


1. Between - samples - within- 
0.08° 


Total 0.56° 


The total of the four components is 
a realistic estimate of the overall 
variance of the sampling and analyt- 
ical procedure, and the correspond- 
ing standard deviation can be used 
as a basis for the calculation of 
quality control limits which must be 
exceeded before action is taken in 
material 


standardizing a batch ol 


ready for processing. As can be 
seen, the overall error is far larger 
than the simultaneous duplicate 
variance alone, a fact which has been 


noted by Wernimont and others 


It has even been suggested that a 
simultaneous or contiguous dupli- 


cate be referred to as a “duplicity.” 


By reference to production records 
we obtained the analytical figures fo 
19 successive batches of the material 
and calculated their variance. All 
were analyzed by the same analyst 
so that the overall error on the basis 
of the items above should be 1 + 2 

} 0.34 percent. The observed 
variance between batches was 0.37 
percent which is not significantly 
greater than the overall analytical 
error of 0.34 percent, so that the real 
batch-to-batch variation is certainly 
negligible compared to the precision 
of the overall analytical procedure 
In other words, the error of the con- 
trolling p-ocedure is far greater than 
the batch-to-batch error it is sup- 
posed to be controlling. The upshot 
of this is that standardizing adjust- 
ments formerly being made on the 
results of analyses were increasing 
rather than decreasing the batch-to- 
batch variation 


It is evident that once realistic 
control limits for action have been 
established as described above, most 
of the normal batch-to-batch varia- 
tions are going to pass undetected 
and uncorrected. However, such an 
analytical check does serve as a kind 
of coarse screen to sift out definite 


production mistakes; e.g., where an 
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ingredient got omitted or a solution 
got routed into the wrong vat, etc. 

Also such a control procedure ex- 
erts a healthy psychological influ- 
ence on production personnel 

It is particularly important to have 
a realistic estimate of overall analyt- 
ical error when the chief object of 
the analysis is to ensure that com- 
position meets minimum legal re- 
quirements. What one wants t» know 
is not the average difference be- 
tween two determinations both car- 
ried out at the same time and place, 
but rather the average difference 
between two determinations, one of 
which is done by you at one labora- 
tory and the other by a government 
official at another 

Investigations into analytical erro 
using the analysis of-variance tech- 
nique as described above may also 
give valuable insight into the method 
itself and also the analysts. The 
reader is referred to reference at 
the end of this paper for an excel- 
lent example of this 

Owing to the necessity of getting 
results as quickly as possible, less 
precise short-cut analytical methods 
are often to be preferred to standard 
methods: also bringing the control 
laboratory within the plant and 
streamlining communications so that 
plant operators take action with a 
minimum of delay greatly increases 
the effectiveness of quality control 
Too often, in the food industry, so- 
called quality control consists of a 
department which finds in retrospect 
why something went wrong, or even 
worse merely accumulates sheets 
and sheets of data which no one eve1 
bothers to look at 

It is not always realized that rou- 
tine analysts are subject to inspec- 
tion fatigue just as are QC inspectors 
conducting, say, visual examinations 
of components for assembly in the 
This is par- 


samples 


engineering industry 
ticularly the case where 
with defective composition are very 
rare. The analyst becomes so accus- 
tomed to finding a certain percentage 
of a given ingredient in a sample 
that he may misread his instruments 
or make a computation error, so 
that, result is 
made to agree with what is normally 
This situation is not easily 


unconsciously, the 


found 
remedied 


Continuous Processing 
The trend in the food industry 

now seems to be toward continuous 

techniques and 


production away 
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from batch processes. The tendency 
is for such processes to be smoother, 
more precise, and easier to control, 
especially where the batches of the 
corresponding batch process are 
small and numerous. Also, continu- 
ous production techniques may be 
amenable to control by servo-mech- 
anisms. A start has been made in the 
food industry in the application of 
these elegant techniques to the con- 
trol of concentration, pH, tempera- 
Such tech- 
niques imply, of course, a continuous 


ture and other factors 


automatic sampling of the product in 


process. 


PHYSICAL PROPERTIES 
When we come to consider the 
measurement of the physical proper- 
foods, we encounter some 
rathe difficulties Many 
foods have important physical prop- 


ties ol 


special 


erties lying vaguely in the rheolog- 
ical field, which up until recently 
have had to be measured subjec- 
tively; for example, the grading of 
cheese for “body.” Recent efforts 
have been to replace such subjective 
judgments by objective tests of vari- 
ous kinds, so that reliable estimates 
may be made by semiskilled techni- 
cians 

Baron and Harpe have made 
extensive correlation studies on 
cheese, using a battery of six instru- 
ments (such as_ penetrometers 
hardness testers, breakers, etc.) and 
a series of subjective ratings by ex- 
“springi- 


perts for the qualities of 


“firmness,” “crumbliness” and 


They subjected the 


ness,” 
overall quality 
matrix of intercorrelations obtained 
to a mathematical procedure known 
as “multiple factor analysis,” de- 
mathematically 


The object ol 


veloped by some 

minded psychologists 
this was to attempt to discover what 
basic variables .ie behind all these¢ 
tests and ratings and so gain insight 
into what is actually being meas- 
ured. This in turn would suggest 
what further types of tests might be 
devised which would be an improve- 
ment on those already tried. Baron 
and Harper found that only four 
fundamental factors were required 
to account for all the observed inter- 
Multiple 
equations can, of course, be set up 
so that readings from different in- 


correlations. regression 


struments can be entered into the 
equation which then gives the best 
possible estimate of the rating with 
respect to the quality in question 
without the use of experienced grad- 
ers. lt is perfectly possible for such 


a procedure to give a more reliable 


estimate of true grade than the 


judgment of a single skilled grader. 


Kramer™ has published a series of 
interesting papers on the objective 
testing of the physical and organo- 
leptic quality of vegetables 

Such studies could profitably be 
made of many food products where 
physical properties are of cardinal 
importance, such as starch’ and agar 
gels, oil emulsions (e.g., salad dress- 
ing products) enrobing 
etc.; relevant, rapid and precise ob- 
jective methods of estimating physi- 
cal characteristics would greatly as- 


chocolate, 


sist quality control 


ORGANOLEPTIC PROPERTIES 


Organoleptic quality control of 
food products is carried out in two 


chief ways 


A. By individual experts, as, for 
example, in the case of the 
wine and tea industries 


B. By taste-test panels 


The judgment of an expert may be 
more reliable than the average of 
the judgments of a group of panel 
members, but where there are no es- 
tablished experts, a taste-test panel 
conducted, is 


procedure, properly 


} 


probably the next best thing The 
on great advantags ot taste-test 
panel data is that estimates of the 
standard error can be calculated in 
each case, which cannot be done for 
isolated judgments by experts. There 
is now an extensive literature deal- 
ing with the proper design of taste- 
test panel procedures and the statis- 
tical analysis of the data obtained 
With many food products, the chief 
cause of organoleptic variation is the 
progressive change in the quality of 
raw materials from the beginning to 
the end of the Lrowing season; e.z.. 
frozen vegetables, ketchup, orange 
juice, etc. In such cases, controlling 
the quality of the raw materials may 
be the most effective single Way of 
controlling the quality of the final 
Such control is typically 
here again 


product 
done by 
there is scope for objective methods 
which may do the job as well or 
better 


graders, but 


The most obvious feature of or- 
ganoleptic judgments is their low 
reliability, so that reliable estimates 
may require large numbers of in- 
dividual judgments. But what is 
sauce for the goose is sauce for the 


gander: the fact is sometimes lost 
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sight of, that the consuming public QC practitione: 
such problems should be regarded 
rather than an ob- 


is probably not more, and may be a 
lot less discriminating in their or- as a challenge 
ganoleptic judgments. Furthermore stacle 


the conditions under which the 
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Estimating the Standard Deviation 


Of A Normal Population 


E. P. KING 


National Bureau of Standards 


INTRODUCTION 


Practical problems frequently involve the estimation 
of a common standard deviation o from several groups 
of observations. Although the existing literature on this 
problem is extensive (see Davies and Pearson », 
the major portion of it is not readily available to those 
concerned with industrial applications. For this reason 
a brief summary of the important results seems war- 
ranted 

The guiding principle for selecting a best estimator 
of « in sampling from a normal population has been to 
choose from the class of estimators whose long-run 
means are o, that one which has the smallest variance 
The relative worth of any other member of this class 
has then been determined by calculating its efficiency, 
defined as the ratio 


Variance of best estimator 


Variance of estimator in question 


Although this concept has proved extremely useful in 
establishing the supremacy of a root mean square 
statistic for estimating o from a single group of observa- 
tions, it has all too frequently been misinterpreted when 
several groups are available 


In what follows we shall partition the loss of efficiency 
of several commonly used statistics into two major por- 
tions—one attributable to the method of grouping the 
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data, and the other attributable to the type of statisti: 
calculated. As a result of this partitioning we shall see 
that, in many cases, low efficiency is almost wholly due 
to the method of grouping 


SAMPLES FROM THE SAME POPULATION 


EAE ices nny nes Baty «5 Bags 5 May, «<< Men SOOO 
k random samples each comprised of n independent 
observations from the same normal population with 
mean “ and standard deviation o. 

When the value of the commen mean u is unknown— 
the usual case—the best (minimum variance, unbiased) 
estimator of o is the root mean square statistic 


l 
S, C, ( x)- 
\ kn-1 * ‘ - 


where x is the mean of all kn observations and C 
(which depends on kn-1) is a constant that adjusts the 
estimate for bias.* The important feature of S, is that it 
fully utilizes the fact that each subgroup of n arises from 
the same population, by treating the observations as a 
single sample of size kn. 

If we now decide to group the data into k samples of 
size n and if in estimating o we ignore the dispersion of 


*If the value of u were known, then in the formula for S, one 
would put u in place of x and use kn as divisor instead of kn-1 
thereby utilizing the additional information on o supplied by 
kn (x-u)*, which has a long-run average or “expected” value of o 
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the averages of the groups, then we will get a less 
efficient estimator (larger . ariance) no matter what type 
of statistic we calculate from each sample. The best that 
we can do under these circumstances is to calculate a 
mean square estimator s,* from each subgroup, aver- 
age these, and extract the square root, to obtain 


c :® 
\ k 
TABLE I 


Efficiency E. cf the Statistic S, 








Efficiency E, of the Statistic S 





x 
mt 


‘ 
‘ 
io 
‘ 





Efficiency E, of the Statistic S,* 








where x, is the mean of the n observations in the 
sample, and C. (which depends on k and n-1) 
constant that adjusts the estimator for bias. The 
ciency of S., defined as 


Variance of S, 
Variance of S. 


is tabulated in Table I. Since we have used the most 
efficient statistic possible for each sample of n, the in- 
crease in the variance of S. over that of S, is wholly 
attributable to grouping. 

This fact is clearly displayed by considering the num- 
ber of degrees of freedom in each case. The estimator 
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S, utilizes all the degrees of freedom available, namely 
(kn-1); while S., ignoring the (k-1) d.f. between sam- 
ples of n, uses only the remaining k(n-1). In fact, the 
efficiency E, is approximately equal to the ratio 


k(n-1) 
kn-1 


(exactly equal in the limiting cases as n or k becomes 
large). 

The next best choice is to calculate a root mean square 
estimator s, from each sample and average these to get 


. . * 2 
5 3 $ x,) C : > 
k 
where C, (which depends on n) is again the bias- 
removing factor. The efficiency of S, (Table 1) is lower 
than that of S. because the square root is extracted be- 
fore averaging. However, this additional loss is quite 
small ir. comparison with that due to grouping 


TABLE II—Partitioning the Total Loss in Efficiency 


The upper entry represents the percent of the total loss in effi- 
ciency that is due to grouping, namely 100/1 Es) l E.) for i 3 
4; and the lower entry, the percent of the total loss that is due to the 
ise of an inefficient statistic for each subgroup, namely 100/ E:s—E 

I E for i 3 


The Estimator S. 
100 percent of the loss is due to grouping 
The Estimator S. 








The Estimator S, 








Finally, let us consider the “quick” estimator obtained 
by calculating a range for each sample of n and averag- 
ing these. Denoting it by S,, we have 


s R, 





where R, is the range of the i-th subgroup, and C, 
(which depends on k and n) is still the bias-removing 
factor. Although the efficiency of S, (see Table I) is 
the lowest of all the statistics considered, the additional 
loss over that of S. is negligible when n is small 


To obtain a sharp quantitative picture let us express 
the total loss of efficiency: ie., (1 E), in each of the 


above estimators as 


Loss Due to Grouping 
+ Loss Due to Use of Inefficient Statistic 


Total Loss = 


The relative magnitudes of these terms are shown in 
Table II as percentages of the total loss. It is apparent 
that for the small subgroup sizes considered the majo 
portion, by far, is that due to grouping 


SAMPLES FROM DIFFERENT POPULATIONS 


In this case our set of data is not homogeneous, the 
being random samples from normal 


subgroups X\),....X 
populations with the same standard deviation o but dif- 


ferent means 


TABLE Ill 
V(S.) . 
V(S,) for i 
Efficiency E, of the Statistic 


Efficiency E 








Statistic 








The estimate S,, although best in the first case, is now 
useless because of an unknown bias. Its mean in re- 
peated sampling is no longer o, but is inflated by the 
variability among the population means. The best statis- 
tic to use in this case is S. and the relative efficiency 
of any other estimate is properly obtained by comparing 
its variance with that of S, (see Table III) 


CONCLUSIONS 
The results are decidedly different in the two cases 


In the first case, when all the data are drawn from the 
same population, the estimate S, is distinctly superior, 
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while the gain in choosing S. over S, or S, over S, is 
practically nil. In the second case, when the populations 
are different, S, is out of the question, while the vari- 
ances of the last three are approximately on a par. 

In many practical situations we are confronted with 
the second case rather than the first. The kn observa- 
tions are often broken into a number of subgroups dif- 
ferentiated because of certain assignable causes which 
may affect the mean value of the characteristic being 
measured but which are unlikely to affect the variability 
within a subgroup. For example, we frequently estimate 
the standard deviation of an industrial process by com- 
puting ranges of small samples accumulated over a 
long period of time and averaging these to get the 
estimate S,. Since the process mean may change be- 
tween the times these samples are drawn, the grouping 
is mandatory 

In cases like the above, the slight gain in efficiency 
that would result by using S. or S. instead of S, is 
offset by the simplicity of calculating an average range 
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Appendix 
The efficiencies given in Table I for smali values of 
n and k were obtained by computing the ratios 
E. V(S;) 


E. 

E, 
where the V(S,) are the variances of the estimators 
concerned. V(S,) was obtained from tables given in 


reference (1), and the others by evaluating the well- 


known expressions 
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Hence 
eo = — VS), k(n-t) 
V(S2) =| 5 *  V(S.) kn-1 
| F ‘ As n > «x, with k fixed, this expression approaches 
unity; while as k > *, with n fixed, it approaches 
(n-1)/n 
As k ® ~«, with n fixed, the following expressions 
for E. can be easily verified 
9 


for n 


For the limiting cases in which n or k becomes large 
we have for 
\ a- 
1(S,) > 
2(kn-1) tor 


viS,) > a > on 
si 2(kn-k) forn = 5, E, 10(32-92) 





Quality Control in Receiving Inspection 


E. F. GRAUMENZ 


Carrier Corporation 


INTRODUCTION procedures and controls currently tainer in which the part is received. 
employed by the Quality Control Items were divided into two general 
UALITY Control at Carrier Cor- Department operating within our classifications on the basis of past 

« poration is a continuous process. Receiving Inspection Department. difficulties 
It must begin at the design stage and Our purchased parts range from 
continue through to the completion raw material, such as steel, lumber 
of the product—and even to installa- and paint, to subassemblies and 
tion and service of the product. It complete assemblies such as motors 2. problems encountered in the 

exists from the raw materials and compressors; from simple fit- field 
through subassemblies and com- tings such as screws, nails, and 
pleted assemblies that have their washers, to completed semi-finished The shortcomings of such a sys- 
origin at our vendors’ plants. We parts. such as crankshafts, control tem are obvious. It was all hind- 
feel that quality control has been panels and seals. It is most impor- sight and no foresight. In addition, 


instrumental in obtaining and hold- tant to know the quality of the parts the cost of 100 percent inspection 
done in most cases, was extremely 


high. So high in some instances as 


troubles found on the assem- 
bly line 


ing the respect and confidence of the and materials we purchase, since all 
general public, and has been a con- the parts that go into the manufac- 
tributing factor in making Carrier ture of a Carrier product must first to exceed the cost of the trouble it 
Corporation a leader in air con- pass through receiving inspection in was designed to prevent. 
ditioning today one form or another. Thus, we at- Inspection procedures, if they ex- 
Acceptable quality levels are not tempt to control the quality of all isted at all. were left to the discre- 
static. Changing market conditions purchased parts. To accomplish this tion of the inspection foreman of 
and consumers acceptance levels one result requires the complete co- Receiving Inspection in most cases 
necessitate a constant adjustment of operation of each vendor with Car- It was only when extreme problems 
emphasis and improvement of con- rier. developed at assembly or in the field 
trol. New developments in testing Originally Receiving Inspection that special consideration was given 
equipment and methods obsolete operated on pretty much of a hit o1 to inspection procedures or gaging 
some procedures soon after they are miss basis, with some items receiv- methods. Here again it is obvious 
written. Hence, it .s difficult to state ing an exhaustive 100 percent in- that such a system is characterized 
definite programs for future use spection, while others were subject- by hindsight rather than foresight 
With the above qualifications in ed to only a cursory examination of Also, at that time, the gaging that 
mind, this article is written to ac- one or two samples taken from the was provided Receiving Inspection 
quaint the reader with the many most convenient spot in the con- was furnished through a_ separate 
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department complications were 
and the full value of 


vuld 


bound to occul 


| 
proper gaging c never be real- 


ized 
The first 
were taken |! } fall of 


whet sey | 


steps improve- 


1944 


were 


ment 
‘mployees 
techniques of quality 
brought into the 
Inspection They 
assigned pl marily to the Receiving 
Department with the 


trained in the 


control anda ther 


Department were 
Ir spec tior 


purpose in mind of revamping, as 


lar as prac? cal, the operation ol the 
department along the accepted lines 
efficient 
these 


sticians than 


operation. Unfortu> ate- 
bewer 
There- 


form of sampling 


individuals were 
inspectors 

although a 
vas instituted and many inspection 
still experi- 
difficulty 


experience on the 


procedures written, we 


enced considerablk due to 


practical 


tne QC engineers <« 


isAave ol par il l 


mvern- 
propel 

techniques 

effort 


a great deal of 


ver able to educate oul 
the proper techniques 
tne meaning of the 
samp! ng.” “single 
doubie sampling” 
“sequent al sam- 
Army-Navy Ord- 
The importance of ac- 


records became ipparent not 


ach inspector but through 
the supervisory level as well 

Durit the period from 1945 to 
1949 This 


the ti period irom wal 


Was 


progkress Was Siow 
ansitior work 
to civilian production. Changes in 
techniques and personnel 
had detrimental effects on the 
However, by 1949 most of the 


es ! id leared 


produ ts 


prog- 


and we 
ablished what we considered 


a sound QC organization with one 


well-qualified QC engineer being as- 
] 


within 
Depart- 


signed to control the quality 


ving Inspectior 


our Rece 
ment 


lw the t-up expla ned 


inderstand m 
here, we 
should first describe our material 


stock flow 


tion is the prime origin 


Since receiving inspec- 
within the 
plant, it plays a major role in ow 
QC program. To be effective, 
be fitted carefully into a regular sys- 


it must 


Figure 1 shows 
Materia! 
from our supplier enters the receiv- 
into the 
plant is recorded on receiving slips 
and control 
The material then enters 
the receiving inspection area where 


tem of material flow 


how this operates coming 


ing area where its entry 


for accounting stock 


purposes 


34 


chec ked 
and classified according to quality 
find that the material 


it is against specifications 
levels. If we 


meets our specifications, it is ap- 
proved and moved into the produc- 
tion control stores area, where it is 
the Production 
find 


meet 


available for use by 


Department. However, if we 
that the 


specifications we 


material does not 
route the material 
which 
is under the jurisdiction of Quality 
Control, for 


suppliers 


to the vendor rejection area, 


prompt return to the 


MATERIAL 


facturing without being 
and, even worse, rejected material 
The results 


of such loose control appears almost 


inspectea 
seeps into our product. 


immediately in lowered manufactur- 
ing efficiency and in a poor product 
quality 

In the receiving 
the QC engineer plays an important 
role. In 


inspection area, 


setting up his assignment, 
several important decisions had to be 
reached during his first weeks in the 
department 
following 


Among them were the 
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Occasi ynally because ol a 


shortage, an 


parts 
off-standard shipment 
may be needed to keep the produc- 
tion line in operation. In such case 


before the material can be used, a 


Deviation must be issued and ap- 


proved by Manufacturing, Sales and 
The material 
100 percent sorted with 


the good parts accepted and the de- 


Engineering Divisions 


can then be 


fective parts returned to the vendor, 


or else the parts may be reworked 


in our own plant. In any event, all 
unacceptable material must be care- 


Qc 


before final disposition is made 


fully studied by the enginee! 

In obtaining efficiency in our Re- 
ceiving Inspection Department, it is 
that all 
ve routed according to Fig. 1, 


essential incoming material 
since 
only in this way can we assure our 
Production Department high quality 
material and thereby furnish quality 
merchandise to our public. If our 
flow system is not properly set up, 


material is allowed to go into manu- 


Material Stock Flow 


1. What type of sampling to em- 


ploy in order to provide us 
with the best possible protec- 
tion along with the least pos- 


sible cost 


How to evaluate properly the 
quality levels 


each part 


necessary on 


How to provide the best pos- 
sible 
with 


operation, gaging, etc. 


inspection procedures 


respect to sequence of 


How to handle items not 


meeting specifications 
vendor rela- 


How to handle 


tions 


How to collect the data prop- 
erly and record them in ap- 
propriate form 


How to report our results to 
management 
CHOICE OF SAMPLING PLANS 


With regard to Item 1, the deter- 
mination of sampling plans to be 
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used, several basic were 
established. 

Single sampling 
ployed generally. This decision was 
reached since we felt that the level 
of our present inspectors could more 
easily grasp such a plan. Also, our 
past indicated that our 
primary problem was not to protect 
(those lots 


only 


policies 


would be em- 


experience 


against border-line lots 
having a percent defective 
slightly more than our acceptable 
quality level), but against lots with 
a high percent defective. In general, 


QUALITY CONTROL SUB-DIVISICH 
RECEIVING INSPECTION DEPARTMENT 


inspection would be charged back to 


the vendor. (It should be noted that 


such costs eventually are charged 


against the product in succeeding 


contracts. Herein, immediate effects 
on cost are being considered.) 

The single-sampling plans to be 
employed would be taken 
Dodge-Romig tables, and then modi- 
fied slightly in order that they may 
be more suitable for our purposes 


from 


Figure 2 shows the table which is 


currently employed. You will notices 
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1, Above plans are to be used 


Inspection Procedure Cards. 


in accordance with the approved Quality Control 


Porm - P-20. 


+ §* Sample size, Co allowable defects 
Plan 0.5, is « double sampling plan to be used on special items. Ne First 


sample and material is passed if C, or le 
defects are found 
ted if the total defects fou 


defects but or 1 
and the mterial 


Figure 2 


even if double or sequential sam- 
pling were to be employed, we 
would seldom be forced to use a sec- 
ond sample since the current process 
averages are at levels at which a 
second sample is seldom required. 
In addition, the tendency for an in- 
spector to give a particular lot of 
material a second chance because he 
might question his first lot inspec- 
tion, would be minimized by em- 
ploying only single sampling. 
Although one table of 
sampling plans is_ provided, it 
seemed advisable to use the single- 
sampling plans because of their sim- 
plicity. We do not feel that the ar- 
gument of reduced inspection by 
double sampling should be encour- 
aged in our case since any detailed 
inspection necessary would be done 
by the vendor himself, or, if per- 
formed by Carrier, the costs for such 


louble- 
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l 
defective are found, If more than C, 
nm the second sample No is to be taken 
i exceeds 


) 


rounded off these 


inspected to the 


that we have 


quantities being 
nearest five pieces 1n every instance, 
which only increases or decreases 
our sample size by two 
We have, in addition, eliminated the 
extremely small lot size plans, since 


our receivals very seldom come in 


in any case 


lot sizes under 300 pieces. 
Therefore Carrier has adopted a 
“rule of applying the 
A.0.Q.L 
erage past performance level of one- 
half of the percent defective A.O.Q.L. 
This has been done arbitrarily with 
the thought in mind that the past 
performance with respect to quality 
levels would be considered when the 
plan was chosen, rather than after 
the plan had been adopted. Ad- 
mittedly, some errors may exist with 
to our A.O.Q.L. However, 
overall program 


reason” in 
principle which is an av- 


respect 
considering the 


which has been set up to select a 
sampling plan, we do not feel these 
errors to be significant 

Some 


experience has 


special items, where past 


pointed to advan- 
tageous use of a double-sampling 
plan, or where the cost of rejecting 
material too rapidly is prohibitive, 
will still be handled by double sam- 
pling, and, in certain isolated cases, 
less trial basis by a 
Applica- 


also 


on a more or 
sequential-sampling plan 
tion on certain contracts will 
call for the use of Army Ordnance 
tables 

The use of random-number tables 
to assure randomization of samples 
was considered but discarded for the 
following general, the 
type of defect we are looking for is 
not apparent at the time selection is 
made, hence personal bias on the 
part of the inspector is not possible. 
In addition, the use of random- 
number tables would again require 
more instruction and supervision of 
inspectors. Also, since many ship- 
ments are received in individual 
crates or cartons, the possibility of 
whole being untouched is 
considerable when random-number 
tables are used. We use, therefore, 
what might be considered a cross 
between random and _= systematic 
sampling in that samples must be 
taken from container In a 
given shipment, and within this con- 
tainer, the samples must be drawn 
from dispersed locations. It is our 
feeling that this gives us as repre- 
sentative a sample as we would have 


reasons. In 


groups 


each 


if random-number selection of sam- 
ples were employed. 

Another important decision 
reached with regard to sampling 
plans was to work to an A.O.Q.L. 
rather than a lot tolerance percent 
defective. This decision was based 
on the fact that Carrier’s method of 
storing material makes the identity 
of individual lots in stores impossi- 
ble. Therefore, to control quality by 
lots would be excessively expensive 
from an inspection cost standpoint. 

After a lot of material is inspected 
and fails to meet the applied sam- 
pling plan, the material is immedi- 
ately vendor rejected. Paper work 
is issued in preparation for return- 
ing the material to the vendor for 
his reinspection. The QC Depart- 
ment, at times, may be informed by 
that the 
urgently needed to prevent a shut- 
down of production and in such cas- 
es it is necessary for us to approach 
this rejected material in the follow- 
ing manner: 


management material is 
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Material is subjected to in- 
vestigation by the Material 
Board of Review, and if it is 
agreed on, the material may 
be accepted on an approved 
deviation 
Material is 100 percent in- 
spected by the Receiving In- 
spection Department and 
charges for same _ charged 
back to the vendor at the rate 
of $3.50 per hour 
Material is reworked at Car- 
rier as per the instructions of 
the Material Board of Review 
and the charg placed against 
the vendor at the rate of $3.50 
per hour 
The cost of scrapping defec- 
tive purchased material in 
non-acceptable lots is han- 
dled by returning this defec- 
tive material to the vendor or, 
ipon his approval, by scrap- 
it at Carrier at his ex- 
It should be added 
here that for acceptable lots 


pense 


the few defective pieces found 
sampling the lot are 


rapped at Carrier's expens¢ 


EVALUATION OF QUALITY 
LEVELS 
egard to Item 2 of ou 
decisions, the proper evalu- 
of quality levels on each part 
1 great deal of effort and thought 
was given to the proper evaluation 
as it was difficult to find any stand- 
ardized methods to determine those 
A.0.Q.L.’s which we felt were satis- 
factory for our use. Hence, we estab- 
lished our own. The discussion in 
this section is a brief outline of the 
method of evaluation 
Six single-sampling plans have 


been chosen arbitrarily as follows 


Pla AOQ.L 


10.0 
F Spot Check 


These 

range 

maintain in any given instance 
Since it is obvious that the various 


six plans cover the complete 


of quality levels we seek to 


dimensions vary in importance as 


well as the parts themselves, each 
limension on each part is rated in- 
dividually as to the sampling plan 
to be used with consideration given 


to the following points 
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Specification Tolerances (per 


blueprint) 

Tolerance Range 

Spread Use Plan 

0001 0010 A 

0011 0049 B 

0050 0100 A 

0101 iT D 

E 

Unspecified F 

(Inspection points not specified as a 


tolerance dimension are rated on the 


judgment and 


preceding bases by 

investigation. ) 

2. Past Performance 
Past Percent 
Defective Use Plan 
Near anticipated A.O.Q.L A 
Worse than anticipated 

AO.Q.L B 
Better than anticipated 
AO.Q.L Cc 
Rejects constantly high D 
Material consistently top 
quality 


Not used 


Cost of Defect 
Discovery of Defect 
In the field 
After final assembly 
After subassembly 
During assembly process D 
Upon selection of part to 
be used E 
In control stores F 


Inherent Variability of Dimen- 
sion 
Variability 
Exceeds tolerance spread 
Equals tol. spd 
(75 100°; ) 
Less than tol. spd 
(50 75°) 
Slight (25°, —50° 
Very slight (1° 
Not used 
After the 


have been considered, we must tem- 
per the results by the following two 


preceding four points 


factors 


1. Cost of inspection. It may be 
necessary to reduce the plan 
slightly if the cost of inspec- 
tion is extremely high, and, 
on the same basis, we can 
tighten the plan a slight de- 
gree if the cost of inspection 
is extremely low 


Accuracy of inspection. If 
there should be some ques- 
tion as to the continuous ac- 
curacy, the plan of inspection 
can be adjusted upwards 
slightly 


The method used for determining 
a plan in accordance with the above, 
then, is as follows: each of the four 
dimensions involved is determined 
and averaged out to secure a tenta- 
tive plan which is then modified as 
necessary by cost and accuracy of 
Further, after each di- 
mension has been rated, they are 


inspection. 
listed in order of importance and 
further modified so that no more 
than three o1 
ployed on a given part. This, then, 
is the final sampling plan that is put 
All parts and plans are 


four plans are em- 


into use 
subjected to periodic review so that 
any changes in past performance, 
tolerances due to drawing changes. 
etc., can be incorporated into our 
plan. Also, any engineering changes 
effected by Development, call for 
a review of the sampling plan 


DEVELOPMENT OF INSPECTION 
PROCEDURES 


With regard to Item 3, the prepa- 
ration of inspection procedures, the 
following routine is being followed 
First, it is the responsibility of the 
QC engineer out of Receiving Inspec- 
tion, to investigate each part thor- 
oughly as to usage, past history, etc 
He must determine what gaging is 
additional 
equipment if then 
prepares a Quality Control Inspec- 
tion Procedure card (Fig. 3). This 
procedure card lists the inspection 


available and secure 
necessary He 


points to be covered, the inspection 
instruments to be employed, and the 
sampling plan to be followed. Sec- 
ond, the work of the QC engineer 
is reviewed by a standing committee 
made up of the chief inspector, the 
foreman of Receiving Inspection, the 
foreman of inspection in the depart- 
ment where the part is to be used, 
and the QC engineer. The commit- 
tee chairman, the chief inspector, is 
privileged to call in any other special 
individuals as may be deemed neces- 
sary. Third, if the procedure is ap- 
proved by this committee, it becomes 
the working guide for inspection. 
subject to 
improvement 


However it is always 


periodic review and 

The balance of the inspection rou- 
tine is relatively simple. The in- 
spector works from the blueprint or 
specification sheet using the inspec- 


INDUSTRIAL QUALITY CONTROL 





THIS BOTTLE 
TURNS 

SEVEN YEARS 
INTO 

SEVEN MONTHS 


Test blocks of pole wood are fed to destructive {fungi in 
bottles like this at Bell Laboratories. Wood rests on soil 
which controls moisture conditions and promotes fungus 
growth. Test speeds search for better preservatives. 











This year the Bell System is putting $00,000 new 
telephone poles into service. How effectively are 
they preserved against fungus attack and decay? 

Once the only way to check a preservative was 
to plant treated wood specimens outcvors, then 
wait and see—for seven years at least. Now, with 
a new test devised in Bell Telephone Laboratories 
most of the answer can be obtained in seven months. 


Cubes of wood are treated with preservatives, 
then enclosed in bottles with fungus of the most 
destructive kind, under temperature and humidity 
conditions that accelerate fungus activity. Success 
— or failure —of fungus attack on cubes soon reveals 
the best ways to preserve poles 


The new test has helped show how poles can 
be economically preserved for many years. It is 
another example of how Bell Telephone Labora- 


:; , . tories works to keep down the cost of your telephone 
A boring is taken from a pole section to , 


see how far preservative has penetrated. 
For poles to last, it must penetrate deeply 


and be retained for a long time 


service. 


(@) BELL TELEPHONE 
“ LABORATORIES 


Improving telephone service for America provides 


careers for creative men in scientific and technical fields 





Figure 3 


tion procedure as a guide, and re- 
cords all results as well as sample 
purchase order 
numbers, drawing 
numbers, etc., on the Quality Con- 


trol Work Sheet. This work sheet 


then becomes the permanent record 


sizes, identifying 


numbers, part 


for our files 

The amount of care necessary in 
the preparation of the Quality Con- 
trol Inspection Procedure card can- 
not be over emphasized inasmuch as 
this card becomes more important 
than the blueprint in actual practice 
The QC engineer responsible for the 
procedures 


preparation of these 


must be completely familiar with the 


part as well as with approved QC 


techniques and standard gaging 


practices 


PROCEDURES FOR NON- 
CONFORMING ITEMS 
With regard to Item 4, how to han- 
dle items not meeting specifications 
this problem is handled in different 
different 
the following procedure is 


ways in companies. At 
Carrier 
used. Sub-standard or substitute 
materials are rejected and turned 
over to the vendor rejection invest- 
gator. It is his responsibility to look 
into all 


problem presented. He will check 


aspects of the particula 


with our Development Department 
to determine if the part may be used 
on deviation. He checks with Pur- 
chasing and Material Control to de- 
termine if any scheduling problems 
will be presented by the return of 
further checks 
with Production and Factory Engi- 


the material He 


neering to determine if reworking 
is feasible and economically possible 

After having made the foregoing 
contacts as mentioned, this informa- 


38 


tion is submitted by the QC engineer 
to the Material Board of Review, 


whose decision in the matter is final 


VENDOR RELATIONS 


With regard to Item 5, how to han- 
dle vendor relations, we are cur- 
rently embarking on a comprehen- 
sive program of vendor contact 
which we hope will eventually serve 
to give Carrier better vendor rela- 
tionship 

The importance of vendor rela- 
tions in the manufacturing cycle is 
best emphasized by pointing out that 
a considerable percentage of the 
costs of our products, in many cases, 
is made up of materials or parts 
processed outside of our own plants 
Certain vendors actually quote on 
a process which includes a factor 
based upon past rejection records 
In other words, if they find we regu- 


larly reject 15 to 20 percent of thei: 
parts, they add to the price to allow 
for this rejection rate, and we have 
been paying the bill 


Also, in connection with this ven- 
dor relation program, we have al- 
ready started to supply our sampling 
plans and test specifications in the 
purchasing specifications, which will 
completely inform the vendor as to 
the exact basis on which we will 
accept or reject the materials speci- 
fied and later we intend to rate ow 
vendors in classifications known as 
“A,” “B,” “C,.” and “D,” with the 
“A” classification indicating a highly 
satisfactory vendor and “D” indicat- 
ing that the vendor is not acceptable 
and that Purchasing should be alert- 
ed to seek a new source. Too often 
in the past we have found ourselves 
in disagreements with our vendors 
concerning test methods and quality 
levels. If we can iron out our diffi- 
culties before full scale production 
has started, we can certainly elimi- 
nate disagreements, protect ou 
quality levels on our finished prod- 
ucts and save both ourselves and 
our vendors money. After all, we 
pay in some measure, either directly 
or indirectiy, for our vendors’ mis- 
takes. 


Figure 4 is a typical form which 
has been prepared and used for this 
purpose. It lists all important speci- 
fications with the acceptable quality 
levels that apply. It also shows, as 
far as practicable, exactly how we 
intend to measure compliance with 
the specification. We make clear to 
the vendor that if his material does 
not meet our quality level, it will be 















































Figure 4 
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BRYANT INTERNAL THREAD GAGE 


MODEL P-11 


no other gage can tell so much-— 
so fast-— about internal threads 





The P-11 Internal Thread Gage gives one accumulated reading of P.D., 
form and lead. Variation of these elements from basic size is shown on 
the dial indicator which reads in .0005”. Interchangeable pairs of segments 
inspect all classes of internal threads from 5, 16" to 5" dia. The segments 
work on the principle of an expanding master plug. This 14 oz. portable 
gage is designed for use in the shop or at the inspection bench. Descrip- 
tive literature on this gage and other Bryant gages is available on request. 


Send coupon today. 


MAIL THE COUPON TODAY! 
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ss” Stet Tat TES jj 


external or internal 


Sreeds are eveltente, BRYANT CHUCKING GRINDER CO., SPRINGFIELD, VT. 
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ness-of-foce ottachment. : Please send me illustrc.ed folders giving full informa- 
%" tion on the Bryant Portable and Bench Thread Gages. 
; 
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returned to him, or, if necessary to 
maintain production, will be sorted 
at his expense 

We have been able to convince 
vendors to make the'r own sampling 
tests to insure that the submitted 
product conforms to specifications, 
and to supply 
the results of his 
reduced 


us, with each lot of 
material tests 
Such records bring about 
rejection losses and give the ven- 
dor an opportunity to improve his 
process for our mutual benefit 
Therefore, the vendor himself usual- 
ly has lower costs and fewer un- 
certainties 

Lastly, combined meetings with 
the vendors are most beneficial to 
us, for at such meetings we can 
jointly discuss our many problems 
When our QC Department arranges 
for such meetings, we always have 
available a representative from De- 
velopment, such as the development 
project engineer, and also a repre- 
sentative from the Purchasing De- 
Generally such meetings 


partment 
How - 


are held at the Carrier plant 
ever, there are occasions when we 
at Carrier will arrange for such 
meetings at the vendors’ plants, par- 
ticularly if we consider it advisable 
manu- 


to study their process of 


facture 


The opportunities in this program 
are, in our judgment, tremendous 
To realize them, our QC Depart- 
ment must make certain that the 
quality standard is crystal clear both 
to the supplier and ourselves, as well 
as to all interested members in the 


vendors’ organizations 


PROBLEMS OF DATA 


With regard to Item 6, how to col- 
lect data properly and record them 
on appropriate iorms, our method of 
such collection of data has been gen- 
erally described during the various 
phases discussed. It may be well to 
indicate the method of distribution 
of all the necessary work 
This is shown in the flow chart of 
Fig. 5 

You will note from the flow chart 
the various forms that are handled 
by our Quality Control and Receiv- 
ing Inspection Departments. They 
are the receiving report, purchase 


pape! 


order, inspection procedure card 
(Fig. 3), quality control work sheet, 
blueprint, 
jection, deviation and expense order 
Each of these forms plays an impor- 
tant role in collecting the necessary 
data, and the flow chart 


code sheet, vendor re- 


indicates 
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through which departments these 
various forms must pass in order to 
secure the permanent data. 

It is most important that the data 
reported on each of these forms be 
accurate and all presented 
clearly because periodically this data 
is reviewed to determine whether a 
change in the sampling plan should 
be considered. You will note on the 
flow chart that all the reports on 
which important 
will be filled as a permanent record 
by the QC clerk. With reference to 
the vendor rejection, deviation and 
expense order, although we do not 


facts 


data is collected 


fundamentals of quality control, and 
from time to time all receiving in- 
spectors are called together and in- 
formed of the latest developments in 
quality control which might pertain 
to their particular work. 


REPORTS TO MANAGEMENT 


With regard to Item 7, how to re- 
port our results to management, a 
balanced control must always in- 
clude some degree of direct contact 
between the upper management, the 
inspection foreman, and the QC en- 


gineer. Each plays an equal part in 


ax wih wareaia 


a . 
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Figure 5 


show a disbursement of all copies 
of the paper work, one copy of each 
of these three forms is also filed as 
a permanent record by the QC clerk. 


All data collected is first reviewed 
by the foreman of Receiving Inspec- 
tion and then turned over to the QC 
engineer in Receiving Inspection for 
final analysis. Reports of accepted 
material are filed, and reports on 
rejected material investigated 

Photostatic copies of the sampling 
plans shown in Fig. 2 are reproduced 
and furnished each receiving in- 
spector as references. It might also 
be well to note in passing that each 
receiving inspector is briefed on the 


supplying the information. This in- 
formation can be related either by 
direct contact or in the form of re- 
ports. However, direct contact af- 
fords the opportunity to transmit, at 
first hand, firm policies on quality 
matters to those who, in the last 
analysis, must carry out the policies 
First hand dealings. even if infre- 
quent, leave lasting impressions 
Weekly, monthly and yearly reports 
are submitted to top management 
such as the Production, Purchasing 
and Engineering Departments. These 
reports vary in nature from com- 
plaint reports, vendor analysis re- 
ports, sample inspection reports, in- 
vestigations, and the weekly, month- 
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ly and yearly activity reports. Most 
of these reports have been referred 
to earlier in this paper and therefore 
will not be discussed here except to 
state that each of these reports is 
carefully prepared, promptly issued 
and then thoroughly analyzed by top 
management. Cost figures as to the 
savings realized are also carefully 
prepared and forwarded to top man- 
agement for review, as management 
is always interested in cost savings 
which can be realized whereby the 
quality will not suffer. 

This basically is the program we 
have set up in our Receiving Inspec- 
tion Department and which has now 
been in operation for several years 
now. Again, it may require changes 
and corrections as we continue, but 
two general statements can be made 


of the department to date. First, as 


Af 
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Figure 6—Cost of Receiving Inspec- 
tion per 1,000 Productive Man-Hours 


shown in Fig. 6, the total cost of 
receiving inspection per 1,000 pro- 
ductive man-hours throughout the 
plant dropped from $40.00 during 
1950 to $26.16 in 1951. A savings of 
over 30°, or, based on a $60,000 
budget, a savings in excess of $20,000 
was realized. We have just estab- 
lished that in 1952 we were able to 
realize a further saving, as the cost 
of operating receiving inspection was 
reduced to $15.60 per 1,000 produc- 
tive man-hours. Secondly, the in- 
stances of assembly and field prob- 
lems due to defective purchased parts 
were reduced at least 50° in the 
past two years, which 
many thousands of dollars saved in 
factory rework and field expenses. 
It likewise eliminated needless fac- 
tory shut-downs due to lack of good 
parts on the assembly lines 


represents 





Some Remarks Concerning 


the Lot Plot Plan 


henge appearance in this journal of 

on the lot plot 
plan, all very much of the same tone, 
increases my conviction that at least 


a set of papers 


one somewhat more critical discus- 
sion of this plan should be in print. 
It is a fact that a number of people 
concerned with the soundness of 
statistical plans proposed for use in 
industry have had serious reserva- 
tions concerning the lot plot plan 
from the first. I believe it is un- 
fortunate that these doubts, and the 
reasons for them, have not been 
forcefully set down before now. 
Some excuse, hardly sufficient I fear, 
can be offered for not expressing 
these doubts before this 

First, there was a considerable de- 
lay before a definitive description 
of the plan itself was made available 
by publication.” When the plan was 
published, it was apparent that a 
thorough, critical examination of it 
would require clarification of a good 
many of its rules of operation before 
their effect could be accurately eval- 
uated. I do understand that some of 
the technical questions raised by the 
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plan are under investigation, the re- 
sults of which we may hope to see in 
Meanwhile, I want to 
set down, in as non-technical a way 


due course 


as I can, my own observations on 
three main points 


MISUSE OF LOT PLOT 


The first of these has to do with 
the widespread use of the lot plot 
plan in place of X and R charts in 
process control. It is true that Mr. 
Shainin designed his plan only for 
use in acceptance sampling by vari- 
ables and he has stated repeatedly 
that he did not recommend its use 
in process control. How much ef- 
fect his recommendations have had 
may be judged from the recent 
papers in Industrial Quality Control 
referred to above. In fact, I am 
afraid that the effect of these papers 
is to give mosttreaders of Industria! 
Quality Control the green light for 
such use. 

Now the lot plot plan does in- 
corporate some of the features of 
X and R charts. On ten samples of 


five each it establishes a center line 
for X’s and limit lines for them cal- 
culated from the average of the ten 
R’s. But first, it is a fundamental 
and very important principle that 
until control is established for proc- 
ess variability, as shown by an R 
chart or its equivalent, one has, 
strictly speaking, no basis for setting 
limit lines on the X chart. Only if 
the process is definitely known to 
be in control with respect to varia- 
bility is it safe to ignore the R chart 

Second, it must be remembered 
that, in any case, a total sample of 
50 is somewhat inadequate as a basis 
for deciding that control exists, and 
estimates of X’ and o’ made from it 
are at best first rough approxima- 
tions to be confirmed and improved 
Of course, if the X 


observations 


by more data. 
chart based on 50 
shows lack of control that is an- 
other matter. 


Third, for the use of X and R 
charts in process control it is very 
important that a well designed 
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scheme of rational sub-grouping be 
used in taking the samples. I won’t 
review this basic principle here—I 
will only remind readers of the gen- 
eral statement that for X and R 
charts in process control one should 
try to take samples in such a way as 
to make the variation within samples 
as small as possible and the varia- 
tion between samples as large as 
possible. Since the lot plot plan was 
designed for acceptance sampling to 
be applied to lots received from a 
vendor, no recognition of the princi- 
ple of rational sub-grouping is in- 
cluded in the instructions for its use. 
But is is apparent that many have 
adopted the lot plot plan as an in- 
strument for process control follow- 
ing only the lot plot rules. Perhaps 
the following remark will help make 
what I am driving at here more 
clear. The lot plot limit lines, as ap- 
plied to a consignment of items re- 
ceived from a vendor in which all 
order of production, all differences 
between machines, operators, shifts, 
materials, etc., are lost, tell only 
whether or not the sample of 50 was 
randomly taken from the tot 
(though a sample of 100 would be 
much better even for that purpose) 

Finally, I am afraid that the use 
of the lot plot plan in process con- 
trol lends encouragement to an al- 
ready too widespread tendency to 
rely on a frequency histogram alone 
to judge whether or not a process is 
in control. It ought to be common 
knowledge that very often a very 
poor process can produce a quite 
decent looking histogram, especially 
if the sample is no larger than 50 or 
100. I know that part of the trouble 
arises from forgetting the very im- 
portant distinction between process 
limits and specification limits. If the 
process is already known to be in 
control, then one may use a fre- 
quency histogram based on a ran- 
dom sample to estimate its cente 
and its spread, but to use such a 
frequency histogram to determine 
whether control exists is simply beg- 
ging the question. In short, the use 
of the lot plot plan for process con- 
trol is not statistical process control 
It is safe only if the process is al- 
ready in control. 

THE OPERATING 

CHARACTERISTIC OF LOT PLOT 

My second main point has to do 
with operating characteristic (OC) 
curves for the lot plot plan. It is 
superfluous to say that such curves 
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are an absolute necessity in the 
study of any sampling acceptance 
plan. For attributes sampling plans 
the construction of such curves is 


comparatively easy because’ the 
quality of any lot is determined by 


a single quantity, the fraction de- 
fective in that lot. But for variables 
sampling plans things are not so 
easily handled. It may be worth- 
while to elaborate somewhat on 
what is involved 


For a variables plan the lot qual- 
ity is specified by at least two quan- 
tities, usually X’ and o’, and to get at 
the problem at all, it is ordinarily 
assumed that the distribution of the 
quality characteristic being meas- 
ured in the lot can be reasonably 
closely approximated by a single 
normal curve. In other words, in 
general, OC curves for variables ac- 
ceptance plans apply only to fairly 
large lots from controlled processes 
What can happen when a particular 
plan is applied to an uncontrolled 


process is in the lap of the gods. 





Let us assume then that we apply 
the lot plot plan only to lots normai- 
ly distributed. If we show graphical- 
ly the probability of acceptance (P.) 
for each X’ and o’, the OC curve be- 
comes a surface in three dimensions. 
If we can add up the properly 
weighted P,’s for each combination 
of X’ and o’ that gives the same frac- 
tion defective in the lot we can con- 
struct an ordinary two dimensionai 
OC curve with P,, plotted against the 
quality level of incoming lots. For 
one-sided acceptance criteria such 
as X = X’ + ko’ this can be done at 
least approximately, and W. A. Wal- 
lis” and A. H. Bowker and H. P 
Goode” have good treatments of this 
problem in print. But, as Professor 
Wallis remarks, the case of two- 
sided criteria is more troublesome 


We are concerned here with a 
two-sided criterion of acceptance; 
et , 
that both X ae and X om 
d. d. 
fall within the specification limits 
(I admit that Shainin says” that a 
lot failing to meet these require- 
ments is not necessarily rejected but 
is “subject to special disposition by 
considering its probable effect as as- 
sembled.” I do not see, however, 
how to give any quantitative evalu- 
ation to the effect of this provision.) 
I begin with the case in which the 
process (in control, I repeat) is such 


that its natural tolerances, X’ + 30’, 


SEPTEMBER, 1953 43 





yi 


UNIFIED ond AMERICAN 
STANDARD THREADS 


The exclusive Pratt & Whitney thread lapping process assures high 
accuracy and produces uniform, smooth surfaces that improve feel and 
greatly increase resistance to wear. This precision and long life are not 
possible in gages produced by grinding alone. 





Lasting accuracy also demands the finest materials. Pratt & Whitney 
Thread Plug and Ring Gages are made from selected alloys having at 
least twice the wear resistance of ordinary gage steels. Special P & W 
heat treating processes produce proper hardness to insure moximum 
wear resistance and long life. For 100% inspection on large production 
jobs and for other applications involving severe wear, P & W Carbide 
Gages ore recommended; they will outwear several steel gages and 
soon pay for themselves in lower costs per piece goged. ’ A 
A 


Pratt & Whitney Thread Gages can help you maintain the high standards 
of accuracy that you have established in your plant. For further é 
information, send for your copy of Bulletin No. 506 — or ask o P & W 

Gage Engineer to call and discuss your accuracy problems with you. . 

Just write on your Company letterhead to the Pratt & Whitney Branch — 


» 

Office nearest you or direct to West Hartford. ~*~ THREAD 
— 

PHLtsS 


Pratt a Wurirney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S. A. 


Fi Chace NU po ear 


CUTTING TOOLS © GAGES ° MACHINE TOOLS 





precisely coincide with the specifica- 
tion limits. The average 
fraction defective is thus 0.3 percent 

in most circumstances practically 
negligible. I suppose that samples 
of 50 are drawn at random, that lot 


process 


plots are constructed, and X and R 
are calculated for each. (I also as- 
sume that no lot plot will look non- 
though the probability of 
this is not zero.) The probability 
problem we must solve is to find the 
chance that neither of X * = will 
( 


normal 


overstep X’ * 30’ 
appear at first glance 
three 


It might 


sufficient to find times the 


, 


standard deviation of X and of 


3 
d, 


X 7 (Incidentally this is not 
‘ 


quite the same thing as finding three 
times the standard deviation of X 

30 which Shainin 
Fig. 2, though I cannot tell how he 
However, this is 


gives in his 


used his results.) 
not enough since these quantities do 
not vary independently in samples 
but are more than negligibly corre- 
lated. (In fact, the coefficient of 
correlation between them is approx- 
imately 0.72. For more details 
concerning the derivation of this and 
other facts used in this section, see 
the appendix.) In view of this de- 
pendence one must use the joint 
ak and X = 
d, d 
to find the probability that they 
simultaneously fall within the toler- 
ance interval. This turns out to be 
about 0.38; that is, if the vendor's 
process has its true natural toler- 
exactly with the 
print tolerances, then in 62 percent 
of random samples of 50 from that 
process at least one of the calculated 
lot limits will fall outside the speci- 
fications 


distribution of X 


ances agreeing 


It is quite simple to get like re- 
sults when the process spread, 60’, 
is k times the tolerance interval. 
Table 1 exhibits them for 
values of k 


several 


TABLE |! 


Process 


(6o' tolerance) defective 




































































To provide a rough check on these 
results and an illustration as well, 
I took the first 2500 drawings from 
Shewhart’s normal bow! as listed in 
the appendix of his “Economic Con- 
trol of the Quality of Manufactured 
Product,” and divided them in the 
order of drawing into 50 samples of 
50 each. The bowl contained 998 
chips bearing marks from —3.0 to 
3.0 by tenths with X’ 0 and o’ 
0.9954. For simplification, I multi- 
plied the numbers on the chips by 
10. In each sample I calculated X 


re and noted how these lot limits 


fell with respect to + 3 o’ + 29.86, 
which are also the specification lim- 
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Figure 1—Frequency Histograms 


its when k 1. For the 50 samples 
there were 31 cases in which one o1 
both of the lot limits fell outside 
the specifications. This is exactly the 
62 percent given by the theory. By 
opening or closing the specifications, 
I got similar comparisons for the 
other values of k which are shown 
in Table 2 


TABLE 2 


Number 
Theo- of the 50 
retical lots Observed 
(60 tolerance) P, accepted P 
50 
49 
36 
19 
3 
1 
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for 16 Samples of 50 each 


It is apparent that the OC curve 
sketched from the data of Table 1 
would not fall off quite as fast as the 
one Shainin” gives. However, I have 
considered only processes accurately 
centered on nominal, with varying 
One could get an ap- 
proximation to the complete OC 
curve by first using smaller steps 
between the values of k, then re- 
peating the whole computation over 
again for each of a long enough suc- 


dispersions. 


cession of off-center values of X’, 
again differing by small steps, and 
finally totalling and reducing to the 
proper scale all of the results that 
correspond to each small interval 
into which the fraction defective 
scale is divided. 
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Shainin 
way in which his OC curve, Fig. 21, 
was constructed. Meanwhile, there 
is no reason for doubting that the 
OC curve for this plan applied to 
lots from controlled processes is very 
like the quite steep curve Mr. 
Shainin gives. His plan was designed 
to be as effective as 100 percent in- 
spection ordinarily is in detecting 
sub-standard lots. For lots from 
controlled processes I think it can be 
granted that he has succeeded quite 
well. But his plan sends for “special 
disposition” a very large percentage 
of lots that should not require any 
such treatment. (Presumably spe- 
cial disposition does not include 100 


gives no details of the 


percent inspection.) 


Admittedly if a vendor's process 
is controlled, is well centered, and 
has a spread which is not more than 
three quarters of the allowable tol- 
erance interval, no randomly select- 
ed lots of the vendor's product will 
require special disposition. But, if 
the vendor’s variability increases 
to the point of producing 0.1 per- 
cent defective material, it is to be 
expected that some 25 percent of his 
lots will not pass the criterion I have 
been discussing. Practically every 
4-percent defective lot will require 
special treatment. People may have 
differing reactions to an OC curve 
like this; my main purpose in this 
section has been to point out its 
character with some emphasis 

DANGER OF DEPENDENCE 

ON HISTOGRAMS 

My final main point is concerned 
with the way the lot plot plan per- 
forms when submitted lots are not 
large random samples from 
trolled processes. Is the 
disposition” referred to above in- 
cluded in the plan in a definite 
enough fashion for one to be able to 
discuss its effectiveness? The greater 
part of Mr. Shainin’s instructions 
are devoted to measures for deal- 
ing with lots whose plots are not 
immediately satisfactory. I do not 
intend to try to discuss them in any 
detail; my principal concern is with 
the extent that they lean on fre- 
quency histograms constructed from 
50 observations. 

This is the feature of the lot plot 
plan that really made me sit up 


con- 


“special 


I thought I had learned in the 
course of some 25 years of teaching 
and working with statistical methods 
that one could not trust a frequency 
tabulation of 50 observations to tell 
one very much about the kind of 
universe sampled. If one knows that 
the population sampled obeys a dis- 
tribution law of a fairly simple kind, 
then means and standard deviations 
calculated from a sample of 50 can 
give us useful estimates of the like 
quantities in the population. But 
this is a far cry from trying to tell 
whether a set of 50 observations 
came from an approximately nor- 
mal universe or not, or indeed 
whether or not they came from the 
same universe. One of the prime 
lessons of statistical quality control 
is that one does not trust samples to 
give reliable information about a 
process until one has established 
that the process is in control. And 
I repeat, one does not tell whether 
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or not a process is in control from 


a frequency tabulation of 50 ob- 


servations drawn at random from it 


The proof of the pudding is in the 
eating here Let the reader try it 
himself 

In Fig. 1 are shown the frequency 
histograms of the first 16 samples of 
50 from Shewhart’s 
The reader is invited to estimate 


normal bow! 
from their appearance how many of 


these are clearly constructed from 
random samples drawn from a nor- 
mal universe 

In Fig. 2 are 11 lot plots. How 
many of the first seven came from 
The first 


three came from a mixture of two 


normal bowls? None did 


normal bowls of 200 chips each with 
(X')'s of 0 and 2 and a 
The next fou 


came trom a really bimodal universe 


respective 


cominon o ol 126 


a mixture of two normal bowls as 
before with a common o’ of 1.726 but 
with (X’)’s of 0 and 5, nearly 3 a’ 
apart. If one is expecting the result- 
ing lots plots to be bimodal too, 
these four are a bit disappointing 
For the final four I took steps to 
I used the 
same two bowls as in the second set 
but kept 


samples of 5 first from one bow! and 
then from the other until I had five 


secure bimodal lot plots 


them separate and took 
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Figure 2—Eleven Lot Plot Examples 


samples of 5 from each. Of course, 
this procedure is no longer lot plot 
but is an application of rational sub- 
grouping 

I could go on at length on this part 
of lot plot procedure. For example, 
it is implicitly assumed in dealing 
with most of the various types of lot 
plots that they are samples from 
some definite type of a process. Then 
there is the matter of estimating the 
percent defective in a lot by the 
amount that the lot plot limits over- 
step the specification limits. To in- 
vestigate the reliability of the method 
described is quite a good problem 
even if the population sampled is 
normal. But some actual sampling 
will throw some light on this. For 
my 50 samples from Shewhart’s nor- 
mal bowl with k 1 no estimates 
showed as high as 4 percent defec- 
tive in the bowl. But for k 1.25 
which made the bowl 1.64 percent 
defective, nine estimates were over 
4 percent, one was 10 percent and 
another 14 percent 


Appendix 


The approximate values of the co- 
efficient of correlation given for 


3R 
d. 


X 4 = and X 


and of the probabilities given in Ta- 
ble 1 were arrived at as follows 


We assume that the samples are 
composed of random drawings from 
a normal universe with X’ 0 and 
co’ = 1 and that the specification lim- 


its are 3 and — 3. Then X, being the 
mean of a sample of 50, will be nor- 
mally distributed with a zero mean 
and o’ 1/\ 50. Also in samples 
cf five from a normal universe with 

a d. 2.326 and 
a’; 0.864. Though the distribu- 
tion of R’s is certainly not normal 
R’s which are the averages of ten 
R’s will have a distribution reason- 
ably well approximated by a normal 
curve. (The third standard moment 
of such an R is 0.147 and the fourth 
three is 


standard moment less 


0.0169) 
Now if x and y are statistically 


independent and normally distrib- 
0 and y 


y jointly obey 


uted variables with x 
a, then x vy and x 
& normal bivariate distribution law 
with means a and a, common 
variance o',* + o',* and covariance 
o'.* —o',*. Then identifying X with x 
3R 
¢ 
and R’s in samples from normal are 


and with y, we have (since X's 
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ISLAND 


independently distributed, the same 
will be true of X and R) the result 


3R at & 3R 
d 


approximately normal bivariate dis- 


that X 


obey an 


tribution law with means 3 and —3 
the common variance, 
e\3 
1. 3 \ 
50 d 


0.02 0.124 


(0.864) 


0.144 


and covariance 0.02 0.124 
0.104. The coefficient of correlation 
of these two quantities is then ap- 


proximately 0.104/0.144 0.72 


We want the probability that one 
or both of the inequalities X - 
( 

3R 
d. 
fulfilled. This is the complement of 
the probability that both of the in- 
; 3 ‘ > ‘ 
equalities X + R 3 0, X aR 
d. d., 

3 0 hold simultaneously. This 
latter can thus be approximated as 
the volume under the upper left 


3 and X 


quadrant of a normal bivariate fre- 
quency surface with zero means 


common variance 0.144 and covari- 


HOW to 


3 will be 


ance —0.104. This is 0.378 so that 
the probability sought is about 0.62.* 

If now the normal distribution 
law for the process has a zero mean 
3R 
d. 


and o k, the quantities X 


and X 


imately normal bivariate distribu- 
tion law with means 3k and —3k, 


again obey an approx- 


common variance 0.144k* and co- 
variance —0.104k-. In this case the 
probability that one or both of X 


3R > 3 and X 3R 

d. d., 

approximately the volume under this 

normal bivariate surface to the left 

of the line X 4 3k = 3(I—k) 
Go 


3 hold is 


and below the line X SR 3k 


d 
3(1-—k). These quantities in stan- 


dard (sigma) units are 
3 (1-k) 
k \/0.144 


1 
7.92 ( 1) 
bh 


*See either: K. Pearson, Tables for Bio- 
metricians and Statisticians, Part Il, London 
1931; or C. Nicholson, “The Probability In- 
tegral for Two Variables,"’ Biometrika, Vol 
33, 1943, pp. 59—72 
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3 (1-k) 


] 
7.92 { 1) 
k \/0.144 k 


Using these, the values in Table 1 

were found 
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HIGH SPEED 
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One machine is 

accurately checking 

8 dimensions 

simultaneously— 

separating correct, 

oversize, and undersize 

parts at a rate of 2100 an hour. 


Two girls now handle an inspection 
job that formerly took six—and hu- 
man errors have been eliminated. 


») 


Depending on the arrangement, they can 


Eight, standard Sigma gauges, like this one: 
check internal and external diameters, length, 


have been mounted together for rapid, accu- 


rate inspection of mass produced parts. Each 
gauge, accurate to within .00005", measures 
one dimension. More (up to 30) or fewer 


depth, or other characteristics. The type of 
parts and the method of feeding determine 
inspection rates—hand feed: up to 600/hr.; 


semi-automatic: up to 900/hr.; fully auto- 
matic: up to 3500/hr. or more. Gauges are 
quickly and easily set to required tolerances 
and change-over from inspectirg one type of 
part to another can be done within 10 or 20 
minutes. 


gauges could have been used, depending on the 

number of dimensions to be checked. These 

gauges, with standard Sigma mounting units, } 

and special fixtures where necessary, can be s) 

set up to inspect parts a fraction of an inch 4 

long, or several inches long, a foot, or longer. ys 
4 y 4 


EASY-TO-READ INDICATORS WITH SIGMA EQUIPMENT 


The semi-automatic Turbine and Compressor Blade Inspector (left) is 
an excellent example of Sigma’s solution for a difficult inspection problem 
involving 18 dimensions. Fixtures are replaceable—each machine can 
inspect a wide range of different type parts. Gauges are connected to a 
Liquicolumn Indicator which has tubes of colored liquid set beside gradu- 
ated scales—liquid levels indicate actual sizes of dimensions being checked. 
Magnifications can be varied easily by the user. Alternate indicator 
(right) uses electrical signals—green light for acceptable parts, red lights 
indicate dimensions below toler- 
ances, yellow lights for those 
over. Built-in counters tabulate 
the number of parts submitted 
for inspection and the number 
accepted. 





Contact us and get details on 
the Sigma equipment best 
suited to your high speed, 
multi-dimensional inspection 
problems. 


CORPORATION 


405 Lexington Ave.,New York 17 
IN DETROIT AREA contact DETROIT-COSA CORPORATION, 











16923 James Couzens Highway, Detroit 35, Mich. 





The Use of Average and Range Charts to 


Control Material Consumption* 


VERAGE and range charts are 
“frequently used in industry to 
control the dimensional accuracy of 
a piece Parts are taken 
from a machine and checked with 


or pr duct 


micrometers or some other measur- 
ing instrument and the dimensions 
are noted on a chart. Average and 
range values are computed and plot 
control charts 


ted on This proce 


! 


dure will tell us if the operation is ii 
We say 
an operation ts in statistical control 
f the 
causes alone. The control chart wil 


a state of statistical control 
variation is due to chance 


also tell us if the process is in control 
at the right level Do our average 
values fall about the mean of the 
specification? Are they at the higl 
or low limit of the specification, o1 
are they outside of the tolerances es- 
tablished? The control chart is al 
used to detect trends 

ing away tron 

The average al 

used to analy 


ess where 


MODEL @li- St 
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Figure 1 


Quacify CONTROL 
RAQIA TOR FACE DIP SOLDER 
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HOWARD R. BOLTON 


Harrison Radiator Division, GMC 


weight, volume, or linear dimensions 
are used 

During the latter part of 1950 our 
Statistical Control department be- 
came involved in a discussion re- 
garding solder consumption on radi- 
tor core assemblies. Solder con- 
sumption figures are established by 
the Production Records department 
ind are used as a basis for ordering 
naterial. It was found that the ac- 
tual solder consumption in the var 
ous core departments was exceeding 
the figures established by the Pro- 
duction Records section. Sample lots 
of material were checked throughout 
the production processing. In most 
instances it was found that the aver 
age solder consumption was above 
that allowed in the specification 
During the course of analyzing the 
lata, a simple graph was constructed 
showing the weight of solder con- 
sumed on each individual core 
These 


der in which the checks were made 


values were plotted in the or- 


The resulting charts showed in all 





T may | 


Control Chart on Face Dip No. 3 


cases that there was a downward 
trend throughout the test run. We 
believed there was sufficient e\ 
dence to warrant a quality control 
program to determine if the solde 
consumption could be controlled and 
it what level 
The decision nstitute a quality 
control program on the solder con- 
sumption was not 


upon the fact that there was a differ 


based entirely, 
ence of opinion regarding the stand- 
ard established. We also took into 
consideration the fact that solder is 
an alloy of lead and tin, and during 
the latter part of 1950 tin was becom- 
ing a very critical item. We also gave 
consideration to the fact that solder 
is an expensive material and any 
saving in solder consumption would 
be a substantial cost reduction 


Radiator cores are made of coppe 
The various tube and center assem- 
blies are stacked into core blocks 
and the core blocks are securely held 
in place by frames. The frame hold- 
ing the core block is run through ar 
This soldet 


dip is a two-stage operation in which 


automatic soldering dip 


the copper is first cleaned by immer- 
sion in flux and then soldered by 
dipping in a pot of molten solder 
This process is then repeated on the 
opposite side of the core. It was de- 
cided that we should weigh the cor 
and frame assembly prior to, and im- 
mediately after, the dipping opera- 
tion. The difference in weight would 
indicate the amount of solder ac- 
cumulated by the core during thi 
dipping operation 

There are five radiator core dips 
in operation and each core dip works 
two 8-hour shifts. In order to ac- 
cumulate the data required, we as- 
signed one inspector to each shift. It 
was this inspector’s responsibility to 
get one sample each hour from each 
of the These 


radiator core dips. 


*Paper presented on the program of the 
Sixth Annual Convention of ASQC in Syra- 
cuse, New York, May 1952 
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orded oI 
end of 


weights were re¢ 
vided At the 


period we 


forms pro- 
each 8-hour 
had the actual weight of 
solder consumed on eight individual 
This data was turned in daily 
to the Quality Control Office. The 
Quality Control Office computed the 


and the 


cores 


average range for each sam- 


ple of eight cores. These points were 


plotted on average and range charts 


The control charts were located at 
1 is 


ge and range chart for 


each radiator dip. In Figure 
This dip we have 
designated as Face Dip No. 3. On the 
chart il that we hav 
plotted one point for each day’s pro- 
Separate 


P ' 
e radiator dip 


you W notice 


duction charts were kept 
The charts 
illustrated were taken from 


for each of the two shifts 
we have 

our regular production run from De- 
cember 1950 through the middle of 


May 1951 


the months of 


You will note that during 
December and Janu- 
ahy there was a decided drop in the 
soldet consumed 


De- 


radia- 


being 
the 


s 3.95 lbs 


amount ol 
The average 
cember 1950 w: 
tor. During the 
1951 


for month of 
pei 
month of January 


the average had dropped to 


| radiator. Each succeed- 
ing month shows a slight reduction 
n the 
The 


lbs 


consumed 
3.41 
1951 
The process since that time has been 


amount of solde 
figure 


during May 


latest average was 


pel radiator 


holding very closely to the figure of 


3.41 
You 


( aused 


lbs. per radiator 


what 
this drop in the amount of 
You 


what redesign was mad 


rightly wonder 


may 


solder being consumed may 
also wondel 
of the core or of the dip equipment 
us to reduce the amount of 
I can truth- 


expense ac- 


to allow 


solder being consumed 


fully say that the only 


crued throughout the program was 
the data. This in- 
the 
in solder 
consumption was not made by the 
Quality Control We 


nerely indicated the progress being 


that of gathering 
volved one on each of 


two shifts 


inspecto! 


The 


reduc tion 
department 


made 

Any reduction in solder cot.sump- 
be traced back directly to 
dip operators and to production su- 


tion can 


pervision in the various departments 
The production foremen were defin- 


They 


would naturally have a vital interest 


itely in favor of this program 


in it, inasmuch as their performance 
is indicated by the control they have 
of the productive labor and materials 
and equipment they are responsible 


for. We found that the dip operators 
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Vital Operations Saved 
On Operating Tables 


The Ohio Chemical & Surgical Equipment Co. (a 
Reduction Co., 


<oHle> 


because Oki Chemical 


uses the PROFILOMETER 





Air 


country § 


division of 


Inc.) of Madison, Wisconsin is one of the 


largest suppliers of operating tables, other surgical equipment and 


medical gases 
ponent parts of such surgical equipment be maintained for trouble-free 


It is essential to Ohio that absolute precision of com 


operation at all times 


A typical example ts the manufacture of electric-hydraulic operated 


surgical tables 


On the piston and piston « vlinder operating table assembly, Ohio finds 
that proper functioning depends on precision surface finishes for 


smooth 


operation. Specifically, the 


O"-ring of the hydraulic cylinde: 


must be maintained to a precision surface finish for silent and effortless 


raising 


and 


lowering of the 


table—thus preventing the possibility 


of shock to patients during an operation 


Ohio depends on the Profilometer for accurate checks on all hydraulic 


surtaces 


The Profilometer gives on the spot surface roughness meas 


urement and has saved the re-working of parts which previously 


failed in assembly due to surface finish, 


* savs Ohio 


Today, the Profilometer provides the fastest, simplest 
and most versatile means of obtaining dependable 
roughness ratings for all surfaces from a fraction of a 
microinch to 1000 microinches 


In your plant, too, the Profilometer can offer exceptional 


advantages as an all important shop tool. 
lo learn more about the Profilometer, urite toda 
Practical Veatu and Applications of the 
Micrometrical epresentatnes, traveling 
Stale wsll be les lf toa sho you an 
Profilometer at yo 


for this free bulletin— 
PROFILOMETER 
throughout the United 


aclual demonstration of the 


Profilometer is a registered trade name. 


| MicrometTRricat | 


\ 


\ 


MANU 


formerly 


a 


ANN ARBOR 2 


FACTURING COMPANY 
PHYSICISTS RESEARCH COMPANY 
Instrument Manufacturers 


MICHIGAN 








were very giad to get thi 

tion. It gave them a running picture 
of how well their dips were operat- 
ing. We found that they took a more 
active interest and pride in the job 
they were doing. They paid close! 
attention to the dip and made more 
frequent checks on the depth of sol- 
der and the temperature of the sol- 
der being used. We found that they 
could more closely control the depth 
f the solder in the dip by more fre- 
quently cleaning out the overflow 
vent. This they performed religious- 
" 

The cost savings I believe speak 
or themselves. In Figure 1 you will 
notice a scale along the right-hand 
We have 


used a base period of the December 


side of the average chart 


1950 average and called this zero 
Any reduction in the average value 
below this has been shown on this 
scale. You will note that the latest 


average of 3.41 lbs. per core means a 


When you 


consider that at that time we had tive 


lay from this one dip 


dips in operation and the only ex- 
pense involved in accumulating this 
data was 16 hr. per day inspection 
time, plus approximately one hour 
quality control time, I think we can 
safely say this program has paid its 
own Way 


During the period of April and 
May 1951 a series of quality assur- 
ance tests were made in conjunction 
with the solder consumption pro- 
gram. The purpose of this investiga- 
tion was to assure us that we were 
not reducing the quality of the rad- 
iator cores being produced due to the 
tact that we were using less solde1 
This investigation involved a close 
check on the number of small seepe 
face leaks which are found on rad- 
iator cores prior to the test and re- 
pair operation. This is a normal pro- 
duction repair operation required on 


investigation we did not find any 
deterioration of quality in this re- 
spect. A close analysis was made of 
the percentage of solder bond being 
obtained with these lower solde: 
consumption figures. Our analysis 
disclosed that the solder bond values 
were consistently running high and 
there was no measurable difference 
in the heat dissipation of the cores 
with the lower solder consumption 
Based on these analyses we definite- 
ly proved that the reduction in sol- 
der consumption had not affected the 
quality of the finished product in any 


respect 


I hope this discussion may show 
you one more tool you can use in the 
never-ending job of trying to stretch 
supplies of critical material. The 
story has been very simple, and I am 
sure that if you look at your process- 
es you will find places where this 
tool can be applied in your organ- 


saving of approximately $621.00 pe: 


all radiators. During this two-month 


ization 





Practical Aids 


ELLIS R. OTT, Editor 





Send your “Practical Aid” 
contribution to: 
Dr. Ellis R. Ott 
Rutgers University 
77 Hamilton Street 
New Brunswick, N. J. 











Confidence Limits on Process Capabilities 


IRVING 


BURR 


Purdue University 


INTRODUCTION 

In process capability studies and, in tact, in most 
control chart applications, when we have succeeded in 
getting good control, we want to know what the true 
process mean X’ and standard deviation o' are. The usual 
estimates of these are respectively X and either R d o1 
a/e,.{') These are good as far as they go, but they do not 
tell the whole story. We would in general like to know 
how much error is to be expected in our estimates of 
X’ and oa 


of our estimates 


The answer helps us interpret the meaning 


AN EXAMPLE 

For an illustration we use the well-known rheostat 
knob data.” For the first 44 samples of five each, we find 
x 0.14100 in. and R 0.00823 in. for the dimension 
from the back of the plastic disk to the far side of a 
pinhole. All 44 points on each chart, X and R, were in- 
side the control limits, hence we are in a good position 
to estimate process capabilities 


52 


X’ estimated to be X 0.14100 


R 0.00823 


0.00354 
d., 2.326 


o estimated to be 


These are what is known as “point estimates.” We now 
want to set “confidence limits” around these single 
values 


Confidence Limits for X.’ 

Although any desired degree of confidence may be 
used, we shall choose 90 percent for this illustration 
Then using the formulas given in the next section we 
have 

1.64 < 0.00823” 

0.14100" * = 

d..V kn 2.326 \ 44 x 5 
0.14100 0.00039 0.14061", 0.14139" 


for X’, where the value of t is for a central area of 90 


percent. (See the table in the next section.) Thus 90 
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SIZE CONTROL 


REVERSIBLE 
PLUG GAGES 


FOR FAST, ACCURATE GAGING AT LOWEST COST... 


-+. our catalog 53 tells you how! 


SIZE CONTROL COMPANY 


Division of AMERICAN GAGE and MACHINE COMPANY 


SIMPSON ELECTRIC COMPANY SIZE CONTROL COMPANY ee ee Me ee 
i ' 
4 ‘ 
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0.1406 in. and 0.1414 


B. Confidence Limits for « That is, in the long run, the proportion P of our X’s 
ii 


lie between these mits 


Now let us consider the first two terms of the doubl 
0.00823 neq ial ty Fron them we derive that 
4.918 
126 1.64 
0.00823 


214 


0.003524 O.OO3900 


We thus hi percent confidence that the 
cess standal leviati lies between 0.0032 in. and 
0.0039 in., because limits so determined will 
n the true a’, 90 percent of the time 
Such infor i on as we have just 


curacy of our e 


THE FORMULAS 


following notatior Now (6) will be true when 


Hence, since (5) stands to be 
»f samples » will (6) 
»f measurements in each single sampl Now the only trouble with the confidence lir 
s the presence of the unknown oa’. Hence we 
al curve value for a central area or con- 


: : : either R/d. or «6 ec» for o’ and obtain (1) and (3) 
e coefficient P. e.g. 90 percent See tabk " 


Next let us considet the limits fo 


Livel\ 


ol chart constants (Referer : ve Nave 


confide nee 


1 control 


“he standard deviation of an 


be 1 k times this, that 


Now assuming normality of distribution, which will 
be sound with k and kn big enough, we can say that the 


probability of R lying between 


In using formulas (1) to (4) we should have k at 
least 20, kn at least 100, and reasonably normal distribu- 


ti l. o tp 
tions 9 
) ' 3Vk 


Table i N rmal Cu ve Cr istants _ . : . 
Table of Norma , mstat s P. Thus the probability of the double inequality 


Confidence P 80 90 95 98 99 999 
t 28 1.64 196 233 2.58 3.29 — “do (d 


MATHEMATICAL APPENDIX 
We have in the foregoing assumed a normal popu- 
lation. Suppose now that we knew oa. Then since 
kn 


Then, using the 
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while the last two giv time. The limits (4) for o' from 6 are derived in exactly 


similar manner 
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BIBLIOGRAPHICAL at the SAE National Tracto1 Melting and Casting (Journal of 
SELECTED REFERENCES ON Meeting, Milwaukee, September the Institute of Metals—v. 81, 
STATISTICS, THE THEORY 1952 Mar. 1953) 
OF TEST CONSTRUCTION A series of questions and an- This Journal contains the fol- 
AND FACTOR ANALYSIS swers on the use and value of lowing articles 


Frances Swineford process control and of acceptance “The Principles of Technical 
(School Review—Vv. 60, n. 8. Nov sampling and consumer-vendor Control in Metallurgical Manu- 
1952, p. 491) relations are given facture” by A. R. E. Singer 
A list of about 64 books dealing 
with the application of statistics APPLICATION—MEDICAL AND The 
to education and psychological DRUG INDUSTRY ah t 1 
testing. Contains a short descrip- STATISTICAL QUALITY CON- etais 
tion of the contents of each vol- TROL IN THE INSPECTION Handbook 
ume. LABORATORIES, R. H. Noel, 
Director of Product Coordina- 1382 Large — 
APPLICATION—AUTOMOTIVE tion, Bristol Laboratories, Inc 1752 Illustrations 
INDUSTRY Syracuse, New York 1057 Tables 
STATISTICAL QUALITY CON- (Drug and Allied Industries—\ 803 Articles 
TROL—WATCHDOG OF FORD 39. n. 2, Feb. 1953, p. 14) 1,620,000 Words 
FINISHES, Frank L. Bonem In this article Mr. Noel dis- 40,000 Copies in use 
(Products Finishing—v. 17, n. 8 cusses the problem of quality 
May 1953, p. 22) control within the laboratory 
Statistical Quality Control The fact that small samples may 


methods are used extensively, be misleading is noted, and that 


Here is a book without a competitor 
a »k A tten t t ' t} 71 


throughout the operation in the some measure of the error in such 
Ford, Dearborn Assembly Plant work must be known. Two inter- 
These include sampling plans esting nomographs are given 
and p charts on received ma- from which confidence limits can 
terial, various control charts can be read for small numbers of 
during production, and control of replicate tests. This is the 5th 
finish. Finish control includes p and concluding article of M 
chart for defects and X and R Noel’s series. The earlier articles 
charts for paint thickness. Fre- in this series were reported in 
quency distributions of prime in the November 1952 and July 
coat thickness are also shown 1952 Bibliography Sections ll kinds eed accurate informatio 
STATISTICAL QUALITY returning the coupon. Price is $15.00. | 
CONTROL MAKES TOLER- -APPLICATION— PS 2 6 8 ees SS eS 
ANCES BEHAVE. Irvin W METALLURGICAL INDUSTRY ee ee eee 
Schoeninger, Globe-Union, Inc SYMPOSIUM ON THE CONTROL Rush me a copy of Metals Handt 
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This is a report of a panel dis- ALLOYS a weage~ 


. . - - . = $15.00 Enclosed Bill me 
cussion on “Quality Control” held 1. The Control of Quality in i‘ a ct a os oe ea ee a oo 








I 


SEPTEMBER, 1953 55 





“The Control of Quality in the APPLICATION—METAL 
Production of Brass Ingots and WORKING 
Billets” by M. Cook and C. L. M QUALITY CONTROL ON SCREW 
Cowley MACHINES A NEED AND 
The Control of Quality i THE ANSWER, W. N. Nordquist 
Melting and Casting Copper and (Tooling and Productior \ 
High-Conductivity Copper-Base XIX, n. 2, May 1953, p. 52) 
Alloys” by J. Sykes The Manufacturing Stand- 
The Control of Quality in the ards Committee of the National 
Casting of Zinc and Zinc Alloy Screw Machine Products Asso 
Rolling Slabs and Extrusion Bil- ciation has initiated a program t 
lets” by M. C. W. Roberts and B develop an understanding and 
Walters use of statistical quality control 
The Control of Quality in the among its members. This article 
Melting and Casting of Alumi- describes some of the thinking 
num Alloys for Working” by R of this committee in the stand- 
T. Staples and H. J. Hurst ardization of certain approaches 
The Control of Quality ir The use of sampling tables, rec- 
Melting and Casting Magnesiun ords and re ports and classifica- 
Alloys for Hot Working” by R tion of defects is discussed 
G. Wilkinson and S. B. Hirst 
In general, these articles dis- APPLICATION— 
cuss the metallurgical techniques MISCELLANEOUS 
of quality control. Mr. Singe STATISTICAL ANALYSIS OF 
in his introductory article, does TRICKLING FILTER DATA 
present some discussion of the John M. Fairall, State Board of 
statistical aspects of the control Health, Madison, Wisconsin 
of quality and the statistical (Sewage and Industrial Wastes 
methods used v. 24, n. 11, Nov. 1952, p. 1358) 


Folding magnifiers ideal 
for toolbox, bench, pocket 


Highest quality lenses, precision ground and 
polished, made by Bausch & Lomb, world leader 


in optical quality and value. Lightweight, ex- 


tremely durable 1, 2 and 3-lens magnifiers rang- 


, ing in power from 3X to 20X. These are in the 


seoustet®® pe 
complete line of industrial magnifiers stocked by 


your industrial supplier, 


N\ausites 
ee \ manufactured by Bausch 


_ & Lomb Optical Co., 
50221 Bausch St... Roches- 

Write todoy ter 2, New York. 
for tell-oll 
hendbook and 
catalog 
“INDUSTRIAL 
MAGNIFIERS 
HOW TO 
CHOOSE AND 
USE THEM 


ese Bee ee ee 


‘BAUSCH & LOMB- 


Industrial Magnifiers 





Normal probability paper and 
confidence limi are used in 
a study of two experimental fil- 
ters. Attention is called to the fact 
that chance alone can give mis- 
leading high or low values 
QUALITY CONTROL AS AP- 
PLIED TO FIRE CLAY AND 
ALUMINA-DIASPORE FIRE- 
CLAY BRICK, E. B. Hunt and 
A. R. Lesa 
(American Ceramic Society Bul- 
letin—v. 32, n. 3, March 1953, p 
74) 
liscussion of the 
need for, and factors effect n¢ 
quality control in this industry 
Not SQC 
This publ cation also has the 
following articles that discuss 
quality control in terms of the 
technological problems of the 
oduct 
‘Fundamentals of Control 
Testing” by S. M. Swain 
“Control System Problems 
with Semisilica Brick” by G 
Bickley Remmey 
“Quality Control of Ladle 
Brick” by J. A. Roslund 
STATISTICAL QUALITY 
CONTROL IN THE FINISHING 
INDUSTRY, Bryant W. Pocock 
(Products Finishing—v. 17, n. 6 
Mar. 1953, p. 22) 
Thickness of paint on fenders, 
pH determinations, form 
normal distribution curves as do 
other variables. X and R con- 
trol charts are made of this data 
In this way a mathematical sys- 
tem can be applied to efforts of a 
group to maintain consistent ac- 
ceptable processes’ at lowest 
possible cost. Applications of 
these techniques are described 
and disc ussed 
STATISTICS—A USEFUL 
TOOL FOR THE EXAMINA- 
TION OF CORROSION DATA, 
Charles F. Lewis. Cook Heat 
Treating Company, Houston, 
Texas 
(Corrosion—v. 9, n. 1, Jan. 1953 
p. 38) 
All empirical data are prob- 
able only.” With this statement 
a starting point, statistical 
techniques to analyze and eval- 
uate observed data are devel- 
oped. The article discusses the 
frequency distribution; prepara- 
tion, plotting and interpretation 
of data: confidence limits: and 
sample size for a predetermined 


deere ‘ of precision 
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THIS PICTURE OF AN ECHO 
protects you from hidden flaws 


O' R INSPECTOR sends a microscopic 
vibration through steel. The wave hits 
the opposite side of the billet or slab and 


echoes back. The echo draws a picture of itself 


on the Reflectoscope. 


By means of this picture of an echo in the 
steel, we guard against shipping steel with 


invisible defects. 


If the wave is disturbed by a buried flaw, it 
shows up in the squiggle. 


With this ultrasonic testing, Republic protects 
customers. They need not waste machining on 
a billet which they would throw away later. 


Republic Steel pioneered this electronic inspec- 
tion of steel in 1945. It's Republic policy to use 
any device to improve quality. 


Republic's 3-FOLD SERVICE FOR STEEL Users Is: 


1. to produce more kinds of steel than any one 
else, using every practical means to achieve 
the best possible quality .. . 


so that we can recommend from this world’s- 
widest-range of steels, the exact steel for 
your job—more like accurate prescription 
than selling... 


then to help you with any fabricating problems 
so that you use the steel to your greatest ad- 
vantage, utilizing our knowledge of the material. 


It used to be that steels were fairly simple 
materials and buying steel was little more than 
handing over the cash. Today practically all steels 
are “special”. The proper selection of a steel 
is about as important as the use of it. From your 
point of view, this explains the why and where- 
fore of REPUBLIC’s 3-FOLD SERVICE To You. 


WORLD'S WIDEST RANGE 
OF STEELS 


REPUBLIC STEEL 


GENERAL OFFICES + CLEVELAND 1, OHIO - 


AND STEEL PRODUCTS 





Over 85% of the torque wrenches , 


used in industry ore 


TORQUE WRENCHES 
Read by Sight, Sound or Feel. 


a r¢ a 


@ Permanently Accurate 


@ Practically indestructible 
@ Faster—Easier to use 
@ Automatic Release 


@ All Capacities 


in inch ounces inch 
pounds foot pounds 
All Sizes from 0-6000 


manufacturer, 
design and 
production man 
should have 
thes valuable 
dota Sent upon 
request 


DELAY CURVES FOR CALLS 

SERVED AT RANDOM, John 

Riordan 

(Bell System Technical Journal 
v. 32, n. 1, Jan. 1953, p. 100) 
Curves and tables for the 

probability of delay of calls un- 

The the- 


development of the 


der certain conditions 
oretical 
computation Is given 


MANAGEMENT AND 
PERSONNEL, GENERAL 
QUALITY CONTROL AND THE 

RESEARCH FUNCTION, O. P 
Beckwith, Alexander Smith, Inc., 
Yonkers, New York 

(Textile Research Journal—y 
23, n. 3, Mar. 1953, p. 197) 

This article presents in some 
detail the relationship betweer 
quality control and research in 

industry. Organiza- 

relationship are out- 


the textile 
tion and 

lined. The services performed by 
quality control for research, and 
control 


Both 


of these, of course, are necessary 


the guidance of quality 
by research are discussed 


to effective production. 
CONCEPTS OF QUALITY 
CONTROL, W. R. Purcell, Rath 
& Strong, Boston, Mass 








“the reference standard of industry” 


CARSON - DICE ELECTRONIC 


MICROMETERS 


e offer direct, pressureless 
measurements to .000020” 


e eliminate “feel” as a 
source of error 


‘Ss 
e measure hard or soft, con- 


ducting or non-conducting 
materials 


tolerance 


s 
MV icrometer 


Carson-Dice instr 
standard, exert no pressure and therefor eliminate 
materials. Model W. pictured above and three 
measuring applications in metals 
any other industrie All 


C parators ments are direct measuring 
not require a know? 

eel’ a of error with resilient 

ther models are specially designed for a wide variety of 

paper, cellophane, plastics, diaphram, radio and television and 

nodels are f y Gescribed in bullet No. 400] 

Dice also manufactures a number of non-destructive testing and measuring instruments fcr 


Quality Control of metals and other materials. All are described in Bulletin No. 32 


Write today for free bulletins to 


J. W. DICE COMPANY, Englewood 6, N. J. 








(TAPPI—v. 36, 1 1, Jan. 1953 
p. 1) 

The Statistics 
the Technical Association of the 
Pulp and Paper Industry can 
utilize the findings of the ASQC 
to solve its own problems. One 
such problem is the differenc: 
in QC outlook of supervisory and 
technical staffs. To overcome this 


Committee of 


difference mutual 


understanding of certain con- 


requires 


cepts 


These ar 

1. Economic Quality Balance 

2. The Ultimate Judge (Cus- 
tomer) 

3. The Meaning of Tolerances 

1. Acceptance Limits Vs 
Control Limits 

5. Criteria Vs. Judgement 

6. Burden of Proof (Weight 
of Past Histories) 

7. Acceptance 
Control Sampling 

8. Fundamental Process Con- 
trol 

9. Process Capabilities 


Sampling Vs 


10. Reasoning from Sample to 
Process to Product 

11. Satisfaction or Action 

12. Dynamic QC Vs. Static 


Facts Vs. Opinions 
Quality of Data 
Natural Law of Variability 


INDUSTRIAL MANAGEMENT 
BUSINESS STATISTICS GOING 
PH. D 
(Business Week 
p. 96) 
Comments on the introduction 


May 30, 1953, 


of statistical (sampling and oper- 
techniques to 
Applica- 


ations research) 
business management 
tions discussed include 
Financial control through 
sampling 
Sampling inventories 
Advertising estimates of fac- 


ranking system 


tors through a 
STATISTICS 
FURTHER NOTES ON THE PRO- 

DUCTIVITY OF MACHINES 
REQUIRING ATTENTION AT 
RANDOM INTERVALS, F 
Benson 
(Royal Stat. Soc. Journ.—B, v 
14, n. 2, 1952, p. 200) 


SOME RECENT WORK ON 
SYSTEMATIC EXPERIMENT- 
AL DESIGNS, D. R. Cox 
(Royal Stat. Soc. Journ.—B, v 
14, n. 2, 1952, p. 211) 


INDUSTRIAL QUALITY CONTROL 





ON PROBABILITIES IN 
BRIDGE, D. F. Waugh and F. V 
Waugh 

(Jorun. of Am. Stat. Asso 

48, Mar. 1953, p. 79) 

NON - LINEAR FUNCTIONAL 
RELATIONSHIP BETWEEN 
TWO VARIABLES WHEN ONE 
VARIABLE IS CONTROLLED 
R. C. Geary 

(Journ. of Am. Stat. Assoc 

18, Mar. 1953, p. 94) 
AUTOMATIC MACHINE 
METHOD OF CALCULATING 
CONTINGENCY, J. Skory 
(Biometrics—v. 8, Dec. 1952, p 
380 

ON THE THEORY OF SYS- 
TEMATIC SAMPLING, W. G 
Madow 

(Annals of Math. Stat \ 24 
Mar. 1953, p. 101) 
DISTRIBUTION-FREE TESTS 
OF FIT FOR CONTINUOUS 
DISTRIBUTION FUNCTIONS 
Z. W. Birnbaum 

(Annals of Math. Stat.—v. 24 
Mar. 1953, p. 1) 

SIMPLE METHOD FOR IM- 
PROVING SOME ESTIMA- 
TORS, L. A. Goodman 


SOME NEW STATISTICAL 
TECHNIQUES APPLICABLE 
TO OPERATIONS, R. L. Ackoff 
(Journal of the Operations Re- 
search Society of America—v. 1 
n. 1, Nov. 1952) 

OPERATIONS RESEARCH IN 
AGRICULTURE, C. W. Thorn- 
waite 

THE RELIABILITY OF AIR- 
BORNE RADAR EQUIPMENT 
David M. Boodman 

THE MONTE CARLO METHOD 
AS A NATURAL MODE OF 
EXPRESSION IN OPERA- 
TIONS RESEARCH, Gilbert W 
King 

THE OPTIMUM DISTRIBU- 
TION OF EFFORT, Bernard O 
Koopman 

THE EFFECT OF PROMO- 
TIONAL EFFORT ON SALES 
John F Magee 

(Journal of the Operations Re- 
search Society of America—v. 1 
n. 2, Feb. 1953) 

In addition to the above ar- 
ticles, this publication describes 
the first national meeting of the 
Operations Research Society of 
America at the National Bureau 
of Standards, Washington, D. C 





ARE YOU 
BRINGING 
QUALITY CONTROL 
from 
Process Levels 
to 
THE DESK OF 
YOUR MANAGEMENT 
? 


e 
QUALITY CONTROL PERSONNEL 
AND OPERATING EXECUTIVES 
Write for 
Outline of Practice, 
Procedures and Administration 
pre-release announcement 
of 


“A NEW SERVICE TO INDUSTRY’’ 


ARCHIE R. JACKSON 

collaborating with 

R. G. BOCK ENGINEERS 
Industrial Management 


1937 Irving Park Road 
Chicago 13, Illinois 








(Annals of Math. Stat.—v. 24, December 17, 1952 


Mai 195: I 114) 


Are you trying to control your product weight by spot check- 
weighing? Manual spot checkweighing is not adequate for 





OPERATIONS RESEARCH THERE 1s 
OPERATIONS DIAGNOSIS IN 
RESEARCH PLANNING, Clyde 
Williams 
(Science—v. 116, n. 3026, Dec. 26, 


= E 
supstituT 
aa production speeds of 50, 75 or 100 per minute. 

E 

t ; T a . 

1952, p. 3) weicH to the problem. The SELECTROL Automatic Checkweigher 
inserted in your production line will weigh, classify and sort 
your commodities into precise overweight, 

underweight and correct weight groups. 


Automatic checkweighing of every package is the solution 


A brief discussion of the ad- 
vantages to be gained by diag- 


nosing the factors that enter into 

With the SELECTROL every unit is counted 
and an accurate weight record is available 
for Better Quality Control. 


the planning of research. Opera- 
‘ombination 


research and engi- 


tions Diagnosis is ; 
ol ope rations 

Signals are instantaneously relayed to your 
filling or processing machine operator for 
constant, accurate control. Every unit or 
product weighed relays a signal. 


neering economics 


TOWARD A PHILOSOPHY OF 
OPERATIONS RESEARCH 
Gerard Hindrichs , The Automatic SELECTROL will give you 
(Philosophy of Science—v. 20,1 Better Cost Control and Better Quality Con- 
1. Jan. 1953, p. 59) trol. 

Mr. Hindrichs discusses the 
underlying thinking of Opera- Sofectuat 
tions Research and its basi 
philosophy. The underlying 
limitations of various scientific 


Write for our literature. 


EXACT WEIGHT SCALES 


BETTER QUALITY CONTROL 
BETTER cost CONTROL 
\ 


Model 1200 


and human activity that give ris¢ 
to the need for this group tech- 
nique are disc ussed Examples yt 
its use and an interesting series 
\ 


THE EXACT WEIGHT SCALE COMPANY 


957 W. Fifth Avenue, Columbus 8, Ohio 
2920 Bloor So, West @ Toronto 18, Canada 
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of references are included 


NEW MATHEMATICAL 
METHODS IN OPERATIONS 
RESEARCH B 0 Koopmat 
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PITTSBURGH SECTION Leonard Seder, Gillette Safety EIGHTH MIDWEST QC 


_ » demain : izor Co ‘ONFERENCE 
SPONSORS CONFERENCE ON Razor aes Te OF 
Ee ene System: ba Procedure for . The Eighth Midwest Quality Con- 
MANAGEMENT PROBLEMS taining Ne sarv Process ‘ ol Conference which is scheduled 
pability for October 8-9, 1953, will be held in 
The Pittsburgh Section of ASQC Arthur Bender, General Motors he c Temple at Davenport 
has decided that the time | col What Are Your Chances?” 
to begin making management aware ae ee is, The conference is being sponsored 
of available scientific methods fo: tite etegie <: Es : a ae by the 18 ( s of the Midwest 
lvzing d controlling many o obtained by ; regi ! O ratior with the 
analyzing an con lling any f Mellon. Gull : e ; ! ! 
: 19, Pa : 
lightenment begins with a two day the Iowa Manufacturers’ Association 


its problems. This program for Davenport Chamber of Commerce 
conference or Management Con- ind the Associated Industries of the 
trols” to be held in Pittsburgh Quad-Cities. General chairman of 
Thursday and Friday, October 1-2 GEORGIA TECH the conference is E. L. Fay, Deere & 
1953 ADVANCED SHORT COURSE Company, Moline, Ilino i 

The conference program has beer An eight-day intensive advanced This conference will offer a splen- 
designed to illustrate and promote training course in statistical meth- lid opportunity for those who at- 
thinking about applications of sta ids of quality control will be offered tend to profit from clear, concise 
tistical quality control methods ir by the Georgia Institute of Tech- nd ntrated presentations of 
the fields of industrial engineering nology at Atlanta, Georgia, Noven t] hniques and methods 
cost reduction, market analysis, in- ber 11-19, 1953 is d loped in actual industrial ex- 
ventory control and productior Techniques applicable to all i: periet For those interested in the 
planning. There will be a full-time lustries will be studied, but th ‘ntals a two-day basic train- 


' 


two-day educational series for those t Spec ial interest to the te il in- Ing t will be held concur- 
who wish to understand the basic lustry vill be emphasized This entl vith the clinic sessions. This 
statistical control techniques To course is designed for ho vhe course will be conducted by a staff 
provide ample opportunity for ques- nave training equivals nt » that ndusti and unive rsity person- 


tions and discussion, each speake ifforded by one of the standard basi nel n additior a ladies’ program 


] rt 


will be allotted an hour and a half short courses in statistical quality being | vhich will include 

for his subject ontrol. Enrollment will be open to ral featur of special interest to 
In addition to notable banquet and ill who desire to | 

luncheon speakers, the conferees he stat l ( it du al Th sistration | for the two- 


»blem lay conf \ be $17.50. Tick- 


; 


will be able to hear and questior 


the following authorities Tuition for th ourse is $150 ets for the li program will be 
vhich includes all texts, supplies $5.00. We suggest that you make 


Wilbur Hoehing Westinghous« nel 
Electric Co f 
‘Statistical Inventory Control’ 


a class banquet. Further in- your res€: vations as soon as possible 

rmation about the course can be to insure your j endance Requests 

»btained from C. H. Taylor. Co- for Advance feg ations should be 

Norman R. Moss, Firth Sterling wdinator, Short Courses and Con- directed to H. E. Grieshaber, Alumi- 
‘Determining Sample Size i ferences, Engineering Fxtension . num Company of America, Daven- 
Marketing Surveys” , port, Iowa 

Fred C. Leone, Case Institute of 

Technology 


NOMINATIONS FOR THE 
1952-53 BRUMBAUGH AWARD 


“Operations Research” 
R. E. Wagenhals. Timken Rolle: 
Bearing 


In accordance with the provi 
Award, nominations for ths 
The Brumbaugh Award C: 


the Society membership 


“Inspection Sampling” 
Bob Mellon, Gulf Oil Corporation 
“The Statistical Approach to Bs os ; ’ 
f ndividual recommendation shot » in ands of the com- 
Cost Reduction Problems : mittee chairman, Halsey H. Kent, Eastman Kodak Company 
Charles A. Bicking, Office of Chief : Rochester. N.Y.. by Nov iber 1. 1953 
of Ordnance, U.S. Army : 
‘Management Uses of Statistics’ 
D H W Allen Steel Co rt 
Canada : ; 
“Using IBM Equipment on Cor- : + Sos Ox 
relation Problems” ind published in tl isst IQC under the title 
Dale Lobsinger, United Air Lines 
“Applying SQC to Clerical Work 
and Non-Manufacturing Opera- : Brumbaugh Awat 
tions” 
Dorian Shainin, Rath & Strong : 
Inc : The papers which are eligible for this year’s award are those 
“Lot Plot Method of Acceptance : that appeared in Vol. IX of IQC—July 
Sampling” : 


A lengthy lette 
Just use the followin 


be awarded the 1952-53 


INDUSTRIAL QUALITY CONTROL 





AMERICAN SOCIETY 
NEWS 

Two society groups held meetings 
at the Benjamin Franklin Hotel in 
Philadelphia on May 29, the major 
actions of which have not yet been 
reported here. First was the meet- 
ing of the incoming Board of Direc- 
tors for 1953-54 which was held pri- 
marily to elect the five executive 
directors who are to serve on the 
Executive Committee this year. Sec- 
ond was the meeting of the new 
Executive Committee which was 
held to discuss preliminary plans for 
the coming year 


1953-54 BOARD OF DIRECTORS 
MEETING 

This was the first Board of Direc- 
tors meeting held under the Society's 
reorganization plan which was em- 
bodied in the constitutional changes 
authorized this year by the member- 
ship 

Under the old plan the Board of 
Directors itself was composed of 
one national director from each sec- 
tion who was elected along with the 
other section officers. All of the na- 
tional directors from each region 
would in turn elect one of thei 
members as the regional directo: 
who would serve on the Executive 
Committee and who would specifi- 
cally represent that region 

Under the new plan, which was set 
up partly to bring the number of 
persons serving on the Board of Di- 
rectors within the legally allowable 
limit and partly to provide a more 
uniformly integrated organization, 
the board members are elected on 
the basis of districts having the 
same geographical significance as the 
old regions. The number of board 
members to be elected in each dis- 
trict is prorated on the basis of the 
total membership in the district, 
and in general this number is some- 
what less than the number of sec- 
tions in the district. Finally, the five 
executive directors who serve on 
the Executive Committee are elected 
as a group by the entire board 
rather than individually by the 
members from each district 

Since this was the first board 
meeting in the history of the so- 
ciety devoted to this purpose, there 
was considerable discussion about 
the procedures and method of ballot- 
ing. Receiving particular attention 
in the discussions was the subject 
of the qualifications of candidates 
It was felt that these qualifications 
had to be carefully examined in the 
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THE NEW CHAMP 
with 
Management, Quality Control, Personnel, Employees 


The Campaign for Quality that’s First on your Fall Profits 
Parade! Both a treat and a treatment that cuts costs and boosts 
morale all along the production line. The new way. the true 
way. and the follow-through way to enlist workers to give their 
loyal best the first time all of the time. You can make your de- 
partment FIRST with the new “UL! Enjoy an assist as you cut 
out production errors with the continuing, effective yet inexpen- 
sive program that packs the punch today’s America needs. Join 
America’s top industrial leaders. Why be aloof? Write for the 
PROOF today! Learn the truth about the “Ul” in action! 





PLAN NOW Write for Your ) 
for your executives to view the “ ” 
_ FREE “U 


Act todoy! 
BOOKLET NOW! 
Watch Quality grow for YOU with sense think q behind Americ n 


} { 
“yy! CAM 
. 








— 





RALPH E. BURT ASSOCIATES 


“Effective Communications with Employees” 


29 Worthington St. 


SPRINGFIELD, MASSACHUSETTS 














light of the fact that the executive 
directors are now to serve the society 
on a national basis rather than serve 
it as the representative of a specifi 
district 
After the ground rules had beer 
worked out, the following directors 
were elected to the Executive Com- 
mittee 
Max Astrachan 
USAF Institute of Technology 
Wright-Patterson AFB 
Dayton, Ohio 
H. J. Becker 
American Steel and Wire 
Company 
Waukegan, Illinois 
E. C. Harrington, Jr 
Monsanto Chemical Company 
Springfield, Massachusetts 


Dale Lobsinge: 
United Airlines Inx 
Denver, Colorado 





E. E. Schiesel 
Mattatuck Manufacturing 
Company 
6 < Waterbury, Connecticut 
Mit y\wws i i lla alli 
Jepafeyen INCOMING EXECUTIVE 
COMMITTEE MEETING 
A tentative budget for the 1953- 
54 fiscal year of slightly more than 
$77,000 dollars each for income and 
expense was reviewed. During the 
accompanying discussions it was de- 
cided not to publish a Yearbook 
this year 
Sina America’s largest and most The problems of the Automotive 
; Technical Committee were discussed 
briefly. It was agreed that the Ex- 
[he reasons behind this decision are the very reasons why you ecutive Committee at its next meet- 
: J , YJ ing in Ann Arbor would meet with 


famous mass-producers recently chose Ames as preferred source of 
supply for indicator gauges. 


should standardize on Ames dial indicators and dial gauges: —the several of the automotive people to 
Ames “ Hundred Series” indicators available in four sizes, fit discuss the future plans of the tech- 
every measuring requirement; they are accurate, sensitive, low nical committee. One of the things 

in friction, yet are rugged and tom: h—give mori on-the-job this group is planning is an Automo- 
time. All Ames products embody latest design and Oy* tive Technical Supplement for late: 


highest-quality materials; they are manufactured this year. Work on the supplement 


> 
by methods and machines that are exc/w- : material has already begun 
sive with B. C. Ames Co. mr) The Executive Committee voted 
its intent to act favorably on a re- 
, m : quest from the Textile Division for 
nplity " Gauge a loan of funds to hold a conference 


Con parator No. 36 at Raleigh, N. C., in February 1954 
s Uv «VU 
Papers presented at this conference 


An } will be published as a set of Con- 


« 


Dial Depth Gauge = ference Papers rather than as an- 
No. LIC ; other Textile Technical Supplement 
It is planned that the loan will be 
repaid from the proceeds of the con- 
ference 
The Executive Committee received 
the report of the Editorial Board 
on the proposal to publish Industrial 


B. i. AMES CO. aie Quality Control on a monthly basis 


INDUSTRIAL QUALITY CONTROL 


Migr. of Micrometer Dial Gauges e Micrometer Dial Indicators 





Specifically tne Board decided to 
hold its recommendation in abey- 

until information could be ob- 
tained bearing on (1) a cle cut 
desire on the part of ASQC members 


and (2) the necessity to render a 12- 


ror UNEQUALLED precision 


issue service to idvertisers To help mn measurement, assembly, inspection °°. 


in deciding the first of these issues 
and to secure other accessory infor- 
mation for the guidance of the Board 
there will be conducted a sampling 
survey f the membership on_ the 


CONTOUR MEASURING 
PROJECTOR 


Save me, money, and materials by 


following items 


sues vs. 6 
B. Re-publication of convention spotting inaccuracies quickly and 
papers in IQC simply... with highest-precision 


: measurements. You g angular 
Reader interest in the News { l get ingula 


. lm of 
Supplement minute of arc 


measurements to 
: with a protractor screen, and direct 
D. An expression of reader habits lincar measurements to O00L” 
over a range of 4” by 6” with the o_o 
cross slide stage. Dimensions, angles a 
and profiles ot production-run parts 
ate the papers presented at the Phil- can be compared directly with a 
adelphia Convention for the purpose traced outline of the projected 
of publishing selected ones in IQC image of the master part, or with 
The bound Conference Paper vol- a scale drawing superimposed on 
umes which were available at the the screen. Write for Catalog D-27. 


It will be of interest to many mem- 
bers that the Editorial Board has 


already started to screen and evalu- 


convention are sold out and reprint- 


ing of the volume will not be under- 


... industry’s 


Tae ie 1 of the Executive UNEQUALLED standard 


Committee to the problem 





of the reorganization plan. Under 
the new plan not every section 1s 
represented on the Board of Direc- 
tors and every district may not 
necessarily be represented on the 
Executive Committee. There arises, 
therefore, a communication problem 
of insuring that each section and 
district be definitely informed of the 
actions of these groups The Com- 
mittee decided that the surest meth- 
od of furnishing this information to 


everyone who needs it is to send 


the minutes of meetings of both the 
Board of Directors and the Execu- 
tive Committee to the Board mem- 
bers, the District Representatives 
and the Section Chairmen 


MEMBERSHIP CORNER 

Now is the time to pick the fruits 
of last year’s memberships. Don't 
fail to gather this crop, for it is ripe 
Neglected, it will surely decay and 
fall 

And let’s go after this crop sys- 
tematically. First, the section secre- 
tary should compile a list of all the 
non-renewing members and turn it 
over to the membership committee 
chairman. If you are this chairman 
this is where your work begins. The 
best starting point for you is to refer 
to the general methods which were 
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TOOLMAKERS’ 
MICROSCOPE 


This sturdy no icroscope gives you 
one inch linear measurements to 

0001” and angular measure 
ments (with protractor eveprece) 
tw 1 minute of arc, Operation 
s extremely simple and fast. 
Opaque and transparent objects 
of any contour can be measured 
Write for Catalog D-22. 





ew cenroey WR | TE 


in lost time and rejects. Bausch & Lomb Optical Co., 
79521 St. Paul St., Rochester 2, N. Y. 





STEREOMICROSCOPES 


Lhe finest optical system ever pro 
duced for stereoscopic work as 
sures you precision accuracy in 
small parts assembly operations 
and in inspection of tools and 
finished parts. You get clear, 
sharp, three-dimensional images, 
and a wider area of focus than 
ever before. The magnified image 
is erect and wnreversed, for easier 
interpretation by the average 
user These sturdy, dustproof 
microscopes are extensively used 
in industry, either alone or in- 
corporated into machine tools, 
Write for Catalog D-15, 





for complete information on these ef 
ficient optucal aids. You may be paying 
many times over their moderate cost 


Lomb Gualy (ont Instruments 





national Membership 


Committee and which have been be sure to visit personally each non- 
distributed to all sections. Here is renewing member. He may have just 
the essence of a good sound proce- lost interest or he may have a very 
dure. If you will alter it slightly to justifiable complaint which 
fit your own needs and print it on should know about and can remedy 


your own section stationery, it will But the system you use 


serve you well. Follow all of the nearly so important as the fact that 


steps suggested for no one of them you do it And do it now, 


alone will do the job crop 1s ripe 


STOCK LIST 
ASQC PUBLICATIONS 

Publication Price 
INDUSTRIAL QUALITY CONTROL 

Vols. I-[X (June 1944—May 1953) 

including Index 

Individual Back Copies $1.50 

Library Subscriptions (Current volume) $6.00 
TECHNICAL SUPPLEMENTS SERIES 

Textile Technical Supplement No. 1 

(15 papers) Bound Volume 
ASQC STANDARDS SERIES 

Al1-1951 “Definitions and Symbols for Control Charts” 


GENERAL PUBLICATIONS SERIES 
General Publication No. 1, “Manual on Sampling 
Inspection by Military Standard, MIL-STD-105A” 
CONVENTION PROCEEDINGS 
Third Annual Convention 
“Abstracts of Papers” (41 papers) Bound Volume 
Fourth Annual Convention 
“Convention Papers” (10 papers) Unbound 
Sixth Annual Convention 
‘Quality Control Conference Papers 1952” 
(47 papers) Bound Volume 
REGIONAL CONFERENCE PROCEEDINGS 
Middle Atlantic Region, 1950 
‘Second Annual Quality Control Conference Papers” 
(18 papers) Bound Volume 
Middle Atlantic Region, 1951 
Proceedings, Annual Middle Atlantic Regional 
Conference” (16 papers) Bound Volume 
Midwest Region, 1951 
“Sixth Midwest QC Conference Papers” 
(19 papers) Bound Volume 
New England Region, 1952 
Proceedings, 6th New England Quality Control 
Conference” (16 papers) Bound Volume 


MISCELLANEOUS 
ASTM Manual on Quality Control of Materials 


“Quality Control in Central New York Industry 

A Casebook” (15 papers) Bound Volume 

Manual on Statistical Quality Control 

Volume I, “What and Why” 

National Screw Machine Products Association 1.00 


When ordering the above publications, please make your remittance 


payable to the American Society for Quality Control, Inc. and send 
your order to: Dorian Shainin, Executive Secretary, American Society 


for Quality Control, Room 5736, 70 East 42nd Street, New York 17, N.Y. 
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As a last but all-important step 


$8.00 per volume 





POSITIONS WANTED 
Address all replies to box number references 
to: American Society for Quality Control 
Room 5736, 70 East 45th Street, New York 
17, N.Y 





QC MANAGER having 11 years’ ex- 
perience in the application and admin- 
istration of quality control. Interested 
in locating in the Metropolitan New 
York area. Willing to travel. Quali- 
fied to plan, organize and execute com- 
plete QC program. Basic industry pre- 
ferred. Please reply to Box 10B1 at 


the above address 


CONSULTING SERVICES 


Responsibility of the American Society for 
(Quality Control, Inc., for Consulting Services 
advertising is limited to certification that ad- 
vertisers hold the grade of membership in the 
Society stated in their advertisements. Qual- 
ification requirements for the several grades 
of membership are set forth in the Constitu- 
tion of the Society. 





Management Controls 
POUNDED IN 1945 
References and Literature on Request 


Senior Partner: 699 Rose Ave. 
W. E. JONES Des PLAINES, ILL. 
Fellow, ASQC Vanderbilt 4-6533 








Consulting Services in Quality Control 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappaqua, New York Chappaqua 1-0715 








Quality Control Consultant 


HARMON 5S. BAYER 
Senior Member ASQC 


1154 Book Building Telephone 
Detroit 26, Michigan WOodward $-0202 








Statistical Methods Inspection Surveys 


BERNARD HECHT 
Quality Control Specialist 
Serving Industry on East and West Coast Areas 
Senior Founding Member ASOC 
Eastern Office Western Office 


©. Box 258 5410 Wilshire Bivd 


Little Sitwer, Nw. J Los Angeles 36, Calif 








Mechanical - Management - Electronic 
Process - Design Quality Control 
Investigations - Appraisals - Reports 


JOHN |, THOMPSON & COMPANY 
ENGINEERS 


921 17th St. NW, Washington 6, D.C 
O. F. Keeler, Jr.. Vice-President 
Senior Member, ASQC 
Laboratory Division: Bellefonte, Pa 
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Bench Type 
5%" x 7%" Screen 
3 Models 
Pedestal Type 
14” Diam. Screen 


Unsurpassed Inspection Versatility 


JONES & LAMSON OPTICAL COMPARATORS 


The Essence of Quality Control 


Jones & Lamson Optical Comparators are designed and built like rugged machine tools to withstand 
vibration and hard use. Yet they have the built-in accuracy to satisfy the most exacting laboratory 
standards. 
@ They meet the requirements of toolroom, laboratory and production inspection. 
@ They precisely measure height, depth, lead or spacing, as well as angles to degrees and minutes. 
They will measure to .0001". 
@ Theycompare intricately contoured parts with a master outline— and measure the amount of error. 
@ They are convenient to operate, easy to set up and read direct —usthout computation. 
@ They operate under normal lighting conditions. No darkroom is needed. 
@ They will photograph the enlarged shadow and record its relationship to a master chart. 
@ Several persons may study the shadow at the same time. 
@ They will inspect and measure surface contours, as well as profiles of objects such as type 


faces, stamping dies, punches, worn tools, etc. 


Direct 
Projection eauet oe 
J 30” Diam. Screen 
Type 
Vertical Type a St ee EE oe 
14” Diam. Screen 
Jones & Lamson Machine Company 
5 510 Clinton Street, Dept. 710 


Springfield, Vermont, U.S.A. 
Please send ¢ 
and FIXTURES is maintained by us. 


tor Catalog No. 402 
| NAME 
Machine Tool Craftsmen COMPANY 
JONES & LAMSON op) ss 


a \ STREET 
JONES & LAMSON MACHINE COMPANY cog COMPARATOR DIV. 
@ 


510 Clinton St., Springfield, Vt., U.S.A. Dept. 710 CITY 


~ 
a 


===> A complete line of STANDARD CHARTS 











READ ALL ABOUT THE LATEST 


JUST OFF THE PRESS, this book 
contains up-to-the-minute, complete 
specifications for the Dimensionair. It 
explains the important advantages of 
the new balanced air system. It also 
tells about our entirely new air gage 
accessories — the Arnold Air Grind- 
ing Gage, Air Electric Switch, and Air 
Gaging Electronic Controls. You will 
also find useful tables showing plug, 
ring, and air snap sizes available from 
stock. Here, conveniently available in 
one attractive catalog, is a fund of the 
latest authoritative reference data on 
the Air Gage, developed by Federal 
during many years’ study of actual 
shop use requirements and engineer- 
ing research. Ask for your copy 
today and profit from this valuable 
new book. 





You need this new 


catalog. See the handy 
diagrams and informa- 
tion-packed pages. 
Here's a book that fully 
covers the latest devel- 


opments im air gaging. 











EDERAL 


Largest manufacturer devoted exclusively to designing 
and manefacturing all types of DIMENSIONAL INDICATING GAGES 





It's the EASIEST to set up and maintain 


FEDERAL PRODUCTS CORPORATION 
1159 Eddy Street, Providence 1, Rhode Islond 


Please send me your new catalog on Air Gaging. 
Name 
Company 


Street 


i 


City 
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